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How  to  Fire  the  Down-Draft  Smokeless  Boiler 

Important  Points  to  Consider  in  Obtaining  the  Required  Efficiency  with  This 

Type  of  Heater. 

By  A.  BEMBNT. 

After  preparing  the  original  manu-  is  an  ordinary  cast-iron  grate  which  may 
script  for  this  article  the  writer  had  be  a  shaking  grate  or  not.  The  fire  is 
occasion  to  make  a  considerable  invest!-  on  the  upper  grate  and  burns  downward, 
gation  of  furnace  equipment  for  apart-  so  it  may  be  said  to  burn  upside  down, 
ment  house  boilers  as  now  made  for  Fresh  coal  is  placed  on  the  top  of  the 
burning  bituminous  coal  and  found  that  fuel  bed,  and  the  volatile  gases  which 
many  down-draft  boilers  are  improperly  are  distilled  from  it  must  pass,  together 
designed.  At  the  time  of  writing  he  was  with  the  air  for  combustion,  down 
aware  that  this  was  true  of  certain  through  the  incandescent  portion  of  the 
makes,  but  did  not  realize  that  it  applied  fuel  bed,  where  complete  combustion  is 
to  so  large  a  number.  assured,  because  the  volatile  combustible 

The  leader  will  therefore  understand  matter  and  the  air  are  forced  together 
that  what  follows  applies  to  a  properly-  during  their  passage  through  the  hot 
designed  furnace,  and  should  be  of  zone.  This  performance  is  just  opposite 
especial  value  in  setting  forth  the  possi-  to  that  of  an  ordinary  fire,  in  which  the 
bilities  of  the  down-draft  principle.  evolved  volatile  is  flowing  away  from  a 

The  manner  in  which  present  design  hot,  to  a  cooler  zone,  also  with  which 
fails  is  in  making  it  impossible  to  poke  there  is  no  compelling  influence  to  cause 
the  fire  as  specified,  and  in  not  providing  contact  between  and  a  mixing  together 
for  a  sufficient  fuel  bed  on  the  water  of  the  volatile  and  the  air. 
grate.  A  considerable  quantity  of  live  coals 

What  is  generally  known  as  the  smoke-  fall  from  between  the  water  bars  upon 
less  boiler  in  the  low-pressure  heating  the  lower  grate,  where  they  are  burned, 
service  of  apartment  houses  and  resi-  As  all  the  volatile  has  been  distilled  from 
dences  for  bituminous  coal,  is  the  old  them,  they  of  course  do  not  smoke.  The 
Hawley  down-draft  furnace  adapted  to  ashes  also  fall  from  the  upper  to  the 
a  new  service.  This  furnace  is  what  lower  grate. 

may  be  called  a  two-story  affair,  having  The  down-draft  furnace  has  certain 
two  fire  grates,  one  above  the  other,  advantages  which  must  be  defined  and 
The  upper  is  composed  of  pipes  which  explained,  if  we  are  to  have  a  complete 
are  connected  to  the  boiler,  and  through  exposition  of  the  subject.  It  also  has 
which  water  circulates,  so  in  fact  the  some  disadvantages  which  must  also  be 
grate  is  a  part  of  the  boiler. .  The  lower  considered.  Taking  the  advantages  first. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


they  are  six  in  numbers  as  follows : 

SIX  ADVANTAGES  AND  TWO  DISADVAN¬ 
TAGES  OF  DOWN-DRAFT  FURNACES. 

1.  It  is,  without  any  exception,  the 
best  coal-burning  method. 

2.  When  properly  operated,  it  is  ab¬ 
solutely  smokeless  with  any  coal. 

3.  Will  burn  any  and  every  kind  of 
coal. 

4.  Never  troubled  by  clinkers. 

5.  Not  ever  necessary  to  interrupt  the 
performance  for  the  purpose  of  clean¬ 
ing  fires. 

6.  Will  produce  most  economical 
combustion. 

The  disadvantages  are  two  in  number 
as  follows ; 

1.  First  cost  is  higher  than  common 
inefficient  apparatus. 

2.  Successful  results  depend  upon 
proper  manipulation,  or  in  other  words, 
it  is  a  labor  problem. 

The  requirement  for  efficient  combus¬ 
tion  of  bituminous  coal,  is  that  the  vola¬ 
tile  matter  be  thoroughly  mixed  with  the 
air  at  high  temperature.  This  occurs 
with  the  down-draft  principle,  as  the 
volatile  which  is  distilled  from  the  upper 
layer  of  freshly-ignited  coal,  must  pass 
in  many  finely-divided  streams  between 
the  incandescent  coals  in  the  bottom  of 
the  fire.  At  the  same  time,  the  air  must 
take  the  same  path,  with  the  result  that 
it  is  brought  intimately  and  immediately 
in  contact  with  all  the  volatile  carbon, 
oxidizing  it  to  carbon  dioxide,  or  CO2. 

This  performance  differs  from  that  of 
an  automatic  mechanical  stoker,  with 
which  coal  is  supplied  at  a  uniform  rate, 
and  from  which  the  combustible  gas 
rises  in  the  form  of  masses  of  flames, 
which  must  be  kept  hot  by  means  of  a 
combustion  chamber,  until  their  combus¬ 
tion  is  completed.  Thus  the  stoker  does 
not  produce  immediate  complete  combus¬ 
tion  at,  or  in,  the  fuel  bed,  the  burning 
of  the  gases  being  a  supplemental  or 
secondary  performance.  The  complete 
mechanical  stoker  furnace,  of  course, 
gives  excellent  results,  but  it  is  a  machine 


which  is  not  applicable  to  low-pressure 
heating  plants,  and  it  can  not  burn  all 
grades  and  kinds  of  fuel. 

NO  SMOKE  WITH  A  PROPEREY  FIRED 
HEATER. 

The  second  advantage,  that  of  smoke¬ 
lessness,  is  a  feature  that  must  be  con¬ 
sidered  seriously  in  connection  with  the 
mode  of  firing.  If  the  heater  is  properly 
fired  there  can  be  no  smoke,  but  it  may 
easily  be  so  fired  that  it  will  smoke  out¬ 
rageously. 

As  the  fuel  lies  quietly  on  the  upper 
grate,  it  burns  absolutely  without  smoke. 
The  fuel  bed,  however,  after  a  time  be¬ 
comes  caked  and  fused  together,  with 
the  result  that  the  rate  of  combustion 
drops  below  requirements.  When  this 
occurs,  the  fire  should  be  loosened  up.  by 
running  a  long  slice  bar  under  the  fire 
along  the  water  bars  clear  to  the  back 
of  the  furnace.  The  bar  should  then  be 
pressed  down  just  enough  to  pry  up  the 
fuel  bed,  sufficient  to  crack  the  caked 
masses,  just  enough  to  open  air  passages, 
but  not  enough  to  disturb  the  condition 
of  the  fire.  This  slicing  should  be  ex¬ 
tended  across  the  furnace  till  the  entire 
bed  has  been  freed  and  made  porous. 
The  insertion  of  the  slice  bar  will  cause 
some  incandescent  coals  to  fall  down  to 
the  lower  grate,  where  they  will  be 
burned  later.  The  slice  bar  will  also 
dislodge  the  accumulated  ash  which  will 
also  drop  to  the  bottom  grate.  After  the 
slicing  is  finished,  the  hot  coals  on  the 
bottom  grate  will  rest  in  irregular  piles, 
these  should  be  leveled  off  with  a  rake 
or  hoe,  so  that  the  fire  on  this  grate  will 
be  perfectly  level  and  uniform.  After 
this  has  been  done,  the  fuel  bed  on  the 
top  grate  should  be  replenished  by  the 
addition  of  fresh  fuel,  which  will  com¬ 
plete  a  full  cycle  of  operation.  The  fre¬ 
quency  of  these  cycles  will  depend  on 
the  load  on  the  boiler ;  when  much  steam 
is  required,  they  should  be  performed 
at  correspondingly  frequent  intervals, 
when  little  steam  is  needed,  at  corre¬ 
spondingly  long  periods. 
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EXAMPIvES  OE  IMPROPER  FIRING. 

Having  described  proper  firing,  it  is 
necessary,  to  explain  how  the  furnace 
may  be,  and  is  often  improperly  fired. 
Frequenty  the  slice  bar  is  only  run  part 
way  back,  then  the  fire  is  much  broken 
up  and  turned  upside  down  on  the  front, 
with  the  result  that  much  green  coal 
falls  to  the  lower 'grate  where  it  lies  in 
piles,  and,  burning  there,  makes  much 
smoke.  The  back  of  the  fuel  bed,  not 
being  disturbed,  cakes  up  and  at  the 
same  time  allows  the  ashes  to  accumu¬ 
late  which  fuse  into  clinkers.  This  re¬ 
sults  also  in  reducing  the  capacity  of  the 
furnace  and  producing  a  mass  of  clinker 
which  must  be  dug  out,  sometimes  with 
much  labor.  In  other  instances  the  en¬ 
tire  fire  is  violently  sliced,  the  fuel  bed 
from  front  to  back  turned  upside  down, 
with  the  result  that  much  green  coal 
drops  to  the  lower  grate,  producing  a 
great  quantity  of  smoke.  Sometimes  the 
fuel  bed  is  not  sliced  at  all,  or,  if  it  is, 
only  at  long  intervals.  The  result 'of  this 
is  that  the  fire  seals  up,  clinkers  form 
and  cover  the  water  bars  till  not  enough 
steam  is  made  to  satisfy  demands.  Then 
fresh  coal  is  shoveled  on  the  lower  grate 
and  the  furnace  is  operated  the  same 
as  any  plain  grate.  It  is  under  this  latter 
condition  that  enormous  volumes  of 
smoke  are  made.  Many  of  the  readers 
of  this  article  may  question  the  accuracy 
of  the  statement  that  the  down-draft  is 
a  smokeless  and  efficient  furnace  when 
properly  operated.  Their  reason  for 
doubting  is  possibly  because  their  ideas 
of  its  capabilities  are  based  only  upon 
improper  operation. 

ability  to  use  any  kind  of  fuel  a 
DECISIVE  FEATURE. 

Ability  to  use  any  kind  of  fuel  that 
may  be  available  is  always  desirable, 
especially  under  present  conditions  and 
particularly  so  under  conditions  that  will 
exist  in  the  near  future.  This  is  a 
strong  point  of  the  down-draft  furnace. 
It  can  use  successfully  bituminous  lump, 


egg,  mine  run  or  screenings,  as  well  as 
semi-bituminous,  all  on  the  top  grate 
in  the  regular  way.  The  only  fuel  that 
can  not  be  used  is  dubb  as  it  is  so  small 
that  it  will  fall  through  the  bars.  The 
smaller  sizes  of  washed  coal  are  the  least 
desirable,  but  they  may  be  used.  Coke 
may  be  used  as  well  as  coal.  Anthra¬ 
cite  may  be  burned  on  the  lower  grate 
if  it  is  too  slow  for  the  upper,  fire,  as  it 
does  not  smoke.  Under  such  conditions, 
the  fire  door  for  the  upper  grate  must 
be  closed  tight.  Wood  and  like  refuse 
that  accumulates  at  an  apartment  house 
and  must  be  disposed  of,  may  be  burned 
on  the  lower  grate. 

CLINKER  trouble  AN  EVIDENCE  OF  BAD 
FIRING. 

One  of  the  frequent  complaints  that 
coal  dealers  receive  from  users  of  the 
down-draft  boiler,  is  that  their  coal 
clinkers.  There  is  no  reason  whatever 
for  such  complaint.  Clinker  trouble  is 
always  an  evidence  of  bad  firing.  With 
proper  manipulation  no  clinkers  are 
formed  on  the  top  grate,  even  with  the 
dirtiest  of  screenings.  If  the  fire  is 
properly  sliced,  all  the  ash  will  be  dis¬ 
lodged  and  fall  to  the  bottom  grate, 
where  it  does,  to  some  extent,  fuse  to¬ 
gether  in  small  clinkers,  but  these  are 
readily  removed  as  this  fire  is  thin  and 
easily  cleaned. 

BEST  method  of  cleaning  fire. 

The  down-draft  fire  is  very  easily 
cleaned,  in  fact,  the  easiest  to  clean  of  all 
fires.  As  all  of  the  ash  falls  to  the  bot¬ 
tom  grate,  it  may  be  easily  raked  out 
without  in  any  way  disturbing  the  main 
fire,  which  is  on  the  water  bars  above. 
The  best  method  of  cleaning,  however,* 
is  to  remove  a  portion  of  the  ash  each 
time  the  fuel  bed  is  sliced.  Just  before 
slicing,  the  small  clinkers  should  be 
raked  out  from  the  bottom  grate,  and 
depending  on  the  amount  present,  a  por¬ 
tion  of  the  ashes  may  also  be  removed. 
The  remaining  ashes  and  fire  should  be 
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well  spread  and  leveled.  Then  when  the 
top  fire  has  been  sliced,  the  hot  coals 
which  have  fallen  from  the  top  fire, 
should  be  well  spread  and  leveled  on  the 
bottom  grate.  It  is  better  not  to  remove 
all  the  ashes  from  the  grate;  about  an 
average  amount  should  be  left,  because 
if  they  are  all  cleaned  off,  too  much  air 
will  flow  through  the  bare  grate  and  re¬ 
duce  the  efficiency.  So  it  is  best  to  main¬ 
tain  a  thin  bed  of  ashes  on  the  grate  to 
exclude  this  excess  of  air. 

CONTROL  OF  AIR  SUPPLY  AND  ITS  BEARING 
ON  ECONOMICAL  OPERATION. 

The  foregoing  has  largely  dealt  with 
the  matter  of  securing  complete  combus¬ 
tion,  and  the  handling  of  the  ash.  The 
matter  of  the  control  of  the  air  supply, 
the  feature  which  applies  to  the  sixth 
advantage  of  the  down-draft  furnace,  is 
the  one  which  has  the  most  important 
bearing  on  economy.  This  requires  some 
detailed  explanation.  Air  contains  21% 
oxygen  and  79%  nitrogen.  It  is  the 
oxygen  that  does  the  work,  it  enters  into 
combination  with  the  carbon  and  hydro¬ 
gen  of  the  fuel  to  produce  combustion. 
The  nitrogen  takes  no  part  in  the  process, 
it  acts  simply  as  a  dilutent  of  the  prod¬ 
ucts  of  combustion.  Therefore  our  in¬ 
terest  centers  in  the  oxygen,  of  which 
about  three  parts  are  used  for  combustion 
of  the  hydrogen  of  the  coal.  The  com¬ 
bustion  of  hydrogen  results  in  the  pro¬ 
duction  of  water,  which,  at  furnace  tem¬ 
perature,  is  in  the  form  of  steam,  and  for 
this  reason  not  easily  determined  in  a 
chemical  analysis  of  the  combustion 
gases,  so  is  not  directly  considered  in 
studying  air  supply. 

As  three  parts  of  oxygen  are  used  for 
the  hydrogen,  there  remains  18  parts 
for  carbon.  The  result  of  the  combus¬ 
tion  of  carbon  is  that  the  volume  of  the 
COg  produced  is  the  same  as  the  oxygen 
which  entered  into  the  combination.  In 
other  words,  the  oxygen  is  of  the  same 
volume  after  the  carbon  is  added,  as  it 
was  before.  It  is  heavier,  of  course, 
but  not  larger.  It  may  be  said  that  the 


carbon  is  absorbed  by.  the  oxygen.  This 
fact  simplifies  the  analysis  of  combustion 
gases,  because  if  our  analysis  shows 
18%  COg,  we  know  immediately,  that 
we  have  used  all  of  our  air  in  combus¬ 
tion.  This  would  be  a  perfect  condition, 
the  maximum  efficiency  of  combustion, 
which  could  be  no  better.  If,  however, 
our  analysis  shows  9%  COg,  we  know 
that  we  have  supplied'  twice  the  amount 
of  air  that  w!?  have  used ;  in  other  words, 
that  air  is  in  excess  by  100%.  If  we  get 
4.5%  COg,  we  know  that  we  have  sup¬ 
plied  four  times  the  air  needed  or  400%. 
If  2.25%  COg  eight  times  or  800%. 

In  heating  a  boiler,  practically  all  the 
heat  which  does  not  go  into  the  boiler. 


FIG.  1— HEAT  LOSSES  TO  CHIMNEY  FOR 
DIFFERENT  PERCENTAGES  OF  CO,. 


escapes  in  the  hot  gases  to  the  chimney. 
Therefore  if  we  use  eight  times  as  much 
air  as  necessary,  we  have  eight  times 
more  gases  to  go  to  the  chimney,  conse¬ 
quently  eight  times  as  much  heat  wasted. 
Fig.  1  is  a  curve  illustrating  heat  losses 
to  the  chimney  for  different  percentages 
of  COg.  It  shows  that  when  COg  gets 
down  to  about  1.5%,  the  coal  being 
burned  does  no  work  at  all.  An  extreme 
condition,  of  course,  but  one  which  for 
comparatively  short  periods  often  exists. 

While  the  foregoing  illustrates  the  fact 
of  the  great  importance  of  proper  pro¬ 
portions  between  air  and  fuel,  it  gives 
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no  hint  as  to  how  the  air  may  be  con-  amount  of  air  may  flow  through  it.  In 


trolled.  We  do  not  see  the  air  and  it 
is  difficult  to  realize  that  for  each  ton  of 
coal  supplied  to  the  furnace,  at  least  12 
tons  of  air  is  also  supplied,  and  that  the 
amount  may  be,  under  bad  conditions, 
as  high  as  100  tons,  for  each  ton  of  coal. 
Of  course  an  analysis  would  give  this 
information  at  once,  but  this  is  out  of 
the  question  in  the  kind  of  service  that 
is  under  consideration.  So  it  is  abso¬ 
lutely  necessary  that  we  find  some  other 
simple  path  which  leads  to  the  solution 
of  the  air  supply  matter.  Fortunately 
there  is  such  a  path.  It  consists  in  eli¬ 
minating  from  our  problem  the  idea  of 
air,  and  in  its  place  substituting  the  idea 
of  draft.  Draft  is  something  applying 
to  dampers,  ventilators  in  fire  doors,  etc., 
things  that  every  janitor  and  fireman 
understand. 

AIR  CONTROL  expressed  IN  TERMS  OE 
DRAFT. 

A  Strong  draft  causes  a  large  flow  of 
air  into  the  furnace,  a  mild  draft  a  small 
flow.  When  a  large  amount  of  steam  is 
required,  much  air  is  needed,  when  lit¬ 
tle  steam  is  needed,  little  air  is  suffi¬ 
cient.  Thus  adjustment  of  drafts  takes 
care  of  the  air  supply  matter,  as  draft 
and  air  supply  in  this  connection  are 
synonymous.  Now  as  air  supply,  or,  in 
other  words,  draft,  must  be  in  proportion 
to  the  amount  of  steam  needed,  it  neces¬ 
sarily  follows  that  fuel  must  also  be  sup¬ 
plied  in  sufficient  amount  to  satisfy  this 
air.  The  way  to  do  this  is  to  maintain  at 
all  times  a  fuel  supply,  or  a  fire  condi¬ 
tion  sufficient  to  satisfy  the  maximum 
draft  conditions.  Then  with  strong  draft 
the  fire  will  burn  fast,  with  mild  draft  it 
will  burn  slow.  The  efficiency  of  com¬ 
bustion  will  be  uniformly  high,  and  the 
rate  of  heat  production  in  proportion  to 
requirements  for  steam. 

To  secure  the  results  above  described 
a  sufficiently  thick  fire  must  be  main¬ 
tained  on  the  upper  grate,  to  insure  that 
there  shall  always  be  an  ample  supply 
of  combustible  to  satisfy  whatever 


this  way  the  fire-bed  becomes  a  fuel- 
magazine  always  ready  to  respond  to 
any  demand,  or  to  lay  semi-dormant. 

THICKNESS  OF  FIRE  DEPENDS  ON  KIND  OF 
COAL  USED. 

The  proper  thickness  of  fire  depends 
upon  the  size  of  the  coal.  Screenings, 
being  a  small  fuel,  makes  a  compact  bed, 
consequently  it  need  not  be  very  thick. 
Lump  coal  is  a  large  fuel,  is  not  com¬ 
pact,  as  there  are  large  interstices  be¬ 
tween  the  pieces.  With  its  use  the  fire 
must  be  very  thick,  or  else  air  will  flow 
through  the  spaces  without  coming  in 
contact  with  burning  fuel.  Mine-run 
coal,  composed  of  both  large  and  small 
sizes,  should  be  maintained  at  a  thick¬ 
ness  midway  between  that  for  lump  and 
screenings.  Holes  should  never  be  al¬ 
lowed  to  form  in  the  fuel  bed.  The  fire 
on  the  bottom  grate  should  be  kept  level 
and  uniform. 

The  draft-opening  at  the  fire  door  of 
the  upper  grate  should  be  adjusted  to 
give  the  capacity  required.  The  draft¬ 
opening  in  the  ash  pit  door  below  the 
lower  grate,  should  be  set  so  as  to  admit 
only  sufficient  air  to  uni  formally  burn 
the  coal  that  drops  to  it,  the  idea  being 
that  the  fuel  on  this  grate  should  last 
from  one  poking  period  to  another.  If 
too  much  draft  is  given,  this  fire  will 
burn  away  and  leave  a  bare  grate,  allow¬ 
ing  excessive  air  to  enter.  If  draft 
enough  is  not  admitted,  the  fire  will  ac¬ 
cumulate  on  this  grate. 

The  draft-openings  in  the  middle  door, 
the  one  between  the  grates,  should  be 
closed  except  when  wood  or  rubbish  is 
burned. 

The  manipulation  of  the  drafts  to¬ 
gether  with  the  stack  damper,  either  by 
hand  or  automatically,  to  correspond 
with  the  load  on  the  boiler,  will  always 
give  an  economical  and  satisfactory  re¬ 
sult,  if  the  fire  is  kept  at  suitable  thick¬ 
ness  and  in  proper  condition. 

The  effect  of  good  and  bad  firing  is 
illustrated  by  the  curve  of  CO^  in  Fig.  2, 
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showing  combustion  with  different  kinds 
of  firing.  The  period  taken  is  six  hours, 
although  this  time  is  purely  arbitrary  and 
simply  assumed  for  purpose  of  demon¬ 
stration.  Such  diagrams  as  this  are 
made  for  the  purpose  of  study  and  re¬ 
search,  and  they  show  in  great  detail  and 
in  a  very  exact  manner,  just  what  hap¬ 
pens  at  any  moment.  In  other  words 
they  present  the  combustion  performance 


FIG.  2— RECORD  OF  COMBUSTION  UNDER 
DIFFERENT  KINDS  OF  FIRING. 


in  a  pictorial  manner.  To  get  the  data 
to  plot  a  curve  like  this  requires  that 
analysis  be  made  at  intervals  of  two  or 
three  minutes,  a  lot  of  work,  but  justi¬ 
fied  by  the  value  of  the  educational  re¬ 
sult. 

At  the  start  the  CO2  was  1.5,  a  little 


careless  poking  and  recoaling  causes  it 
to  rise  to  5.  That  it  went  no  higher  is 
because  the  fuel  thickness  was  not 
enough,  while  there  were  holes  in  the 
fire  and  the  bottom  grate  was  not  leveled. 
The  result  was  that  in  an  hour  and  a 
half  the  COg  had  dropped  again  to  a 
point  at  which  no  steam  was  produced 
in  the  boiler.  This  interval  on  the  dia¬ 
gram  is  indicated  as  poor  firing.  What 
the  loss  for  different  periods  of  the  hour 
and  a  half  was  is  also  shown. 

At  the  end  of  the  three-hour  period, 
after  some  clinkers  had  been  removed 
from  the  bottom  grate,  the  fire  was 
properly  sliced  and  coaled  which  re¬ 
sulted  in  a  rise  of  COg  to  10.  The  coals 
on  the  bottom  grate  were  leveled  and 
drafts  set  which  put  it  to  15.  After 
this  combustion  proceeded  for  about  six 
hours,  at  which  time  the  CO.^  had 
dropped  to  9%,  when  the  process  was 
repeated.  This  shows  good  firing,  with 
an  average  of  12  COg  and  an  effciency 
of  82%.  While  the  poor  condition  aver¬ 
ages  3  COg,  with  an  efficiency  of  about 
35%. 

The  down-draft  boiler  costs  a  little 
more  than  the  common  one  but  it  has  so 
many  advantages  that  more  than  justify 
the  additional  cost.  It  also  requires  a 
certain  higher  standard  of  operation  than 
would  pass  muster  with  a  common  boiler. 
This,  however,  does  not  mean  more 
labor,  because  the  hard  part  of  operat¬ 
ing  a  common  boiler  is  the  cleaning  of 
the  fire  which  is  very  easy  with  the 
down-draft.  Its  higher  efficiency  re¬ 
quires  the  use  of  less  coal  so  that  there 
is  less  to  handle. 
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Smoke  Abatement  Activities  in  American  Cities 

1— NEW  YORK. 

By  JOSEPH  M.  LONERGAN, 

Assistant  Director,  Sanitary  Bureau,  New  York  City  Department  of  Health. 


The  enforcement  of  the  ordinance  pro¬ 
hibiting  the  discharge  of  dense  smoke  in 
the  City  of  New  York  is  within  the  pur¬ 
view  of  the  Department  of  Health. 

The  law  covering  this  subject  is  em¬ 
braced  in  Section  211  of  the  Sanitary 
Code,  which  is  as  follows: 

DISCHARGE  OF  DENSE  SMOKE 
PROHIBITED — No  person  shall  cause, 
suffer,  or  allow  dense  -smoke  to  be  dis¬ 
charged  from  any  building,  vessel,  station¬ 
ary  or  locomotive  engine  or  motor  vehicle, 
place  or  premises  within  the  CITY  of 
New  York,  or  upon  the  waters  adjacent 
thereto,  within  the  jurisdiction  of  said  City. 
All  persons  participating  in  any  violation 
of  this  provision,  either  as  proprietors, 
owners,  tenants,  managers,  superintendents, 
captains,  engineers,  firemen,  or  motor  vehicle 
operators,  or  otherwise,  shall  be  severally 
liable  therefor. 

Heretofore,  the  City  of  New  York  has 
been  a  hard  coal  user.  We  have  been 
fortunate  in  our  proximity  to  the  anthra¬ 
cite  mines  of  Pennsylvania  and  accessible 
to  the  coal  mined  there.  The  present 
unfortunate  coal  situation  has  changed 
conditions  in  this  city  materially,  and  it 
is  probably  true  that  more  bituminous 
coal  is  now  in  use  here  than  ever  before. 

There  are  a  large  number  of  furnace 
installations  properly  arranged  and 
equipped  for  the  burning  of  soft  coal. 
With  these  no  difficulty  is  experienced 
and  except  in  the  case  of  an  accident 
no  dense  smoke  is  discharged  from  them. 
On  the  other  hand  it  is  unfortunately 
true  that  the  lack  of  anthracite  coal  of 
the  steaming  sizes  resulted  in  the  alter¬ 
native  of  shutting  down  factory  opera¬ 
tion  or  of  burning  bituminous  coal. 
With  the  furnace  equipment,  and  the 
method  of  operation  based  upon  the 
burning  of  anthracite  coal,  a  shift  to 
bituminous  coal  generally  results  in  a 
violation  of  the  law. 


The  courts  have  been  inclined  to  look 
with  leniency  upon  minor  smoke  dis¬ 
charges  considering  the  coal  situation. 
This  has  emboldened  a  number  of  factory 
operators  to  neglect  such  precautions  as 
are  generally  taken  for  the  prevention 
of  dense  smoke  discharge,  with  the  result 
that  they  have  become  a  nuisance  to  their 
neighbors.  This  condition  can  not  long 
continue,  however,  as  the  emission  of 
dense  smoke  becomes  a  community  pro¬ 
position  in  a  city  like  this,  and  weight  of 
public  opinion  is  rapidly  focused  on  the 
nuisance.  The  moral  support  which 
follows  action  by  the  Department  of 
Health  in  such  cases  goes  far  to  de¬ 
termine  the  court  opinion. 

PROCEDURE  OE  THE  BUREAU. 

The  usual  procedure  in  this  city  is 
to  have  a  dense  smoke  discharge  noted 
by  a  sanitary  inspector.  If  the  density 
of  the  smoke  be  established  as  a  viola¬ 
tion  and  the  period  of  emission  of  suffi¬ 
cient  length  to  warrant  further  action 
the  inspector  makes  an  inspection  of 
the  plant  itself,  with  especial  reference 
to  the  furnace,  equipment  and  fuel  con¬ 
sumed.  All  information  relative  to  the 
style  of  furnace  in  operation,  the  char¬ 
acter  and  quantity  of  fuel  used  daily,  the 
height  of  stack,  the  wind  direction,  the 
character  of  surrounding  premises,  the 
names  and  addresses  of  witnesses  are 
obtained  and  recorded  on  a  so-called 
smoke  card. 

While  the  inspector  is  at  liberty  to 
use  the  Ringelmann  chart  or  the  stand¬ 
ard  smoke  tester,  it  is  customary  in  addi¬ 
tion,  to  establish  the  density  of  the 
smoke  discharge  and  other  relevant  facts 
through  his  testimony  and  the  testimony 
of  witnesses.  This  is  possibly  due  to 
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Horse  Power  in  Use 
Character  of  Fuel 
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FORM  OF  “SMOKE  CARD”  USED  BY  SANITARY  BUREAU,  NEW  YORK  DEPARTMENT 

OF  HEAUTH. 


the  liberal  construction  placed  upon  the 
statute  by  court  decisions. 

Photographs  are  obtained  of  the  stacks 
in  question,  showing  the  smoke  discharge 
and  additional  views  are  secured  of  the 
conditions  surrounding  the  plant,  show¬ 
ing  where  possible  the  premises  which 
are  affected  by  the  smoke. 

With  the  establishment  of  the  violation 
it  is  customary,  except  in  the  instance 
of  certain  persistent  offenders,  to  serve 
a  notice  requiring  that  the  discharge  of 
dense  smoke  be  discontinued  forthwith. 
Subsequent  inspections  are  made  and  if 
the  violations  continue  the  plant  owner’s 
attention  is  called  to  the  existence  of  the 
notice,  by  a  police  officer  of  the  sanitary 


squad,  and  the  owner  is  warned  that  any 
further  continuance  of  the  nuisance  will 
result  in  legal  action  by  the  department. 
If  the  nuisance  still  be  unabated,  the  cor¬ 
poration  counsel’s  office  sends  the  owner 
notice  of  intention  to  start  a  criminal 
action  for  punishment  for  a  misde¬ 
meanor.  This  is  followed  by  legal  action 
when  necessary. 

It  will  thus  be  seen  that  a  case  in 
court  is  not  predicated  upon  one  or  two 
smoke  discharges,  but  upon  a  nuisance 
existing  for  a  considerable  period  of 
time.  The  owner  of  the  offending  plant 
is  given  every  opportunity  to  correct  any 
condition  in  his  furnace  operation  or 
equipment  deemed  necessary  and  is  re- 
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peatedly  warned  of  the  result  of  his  fail¬ 
ure  to  comply. 

We  believe  that  as  smoke  means  waste, 
an  emission  of  dense  smoke  is  an  un¬ 
patriotic  act  upon  the  part  of  the  plant 
owner.  The  national  crisis  into  which 
we  are  plunged  demands  the  saving  of 
all  of  our  resources  and  especially  of 
fuel.  That  this  is  possible  is  no  longer 
open  to  doubt.  This  can  not  be  proved 
better  than  by  the  act  of  a  plant  owner 
in  this  city  who  permitted  his  plant  to 
discharge  dense  smoke  until  the  wit¬ 
nesses  and  photographers  had  started 
their  observations  of  his  chimney  stacks. 
Faced  with  vigorous  court  action  he  cor¬ 
rected  his  methods  of  operation  and  to¬ 
day  is  running  at  maximum  speed  with¬ 
out  the  discharge  of  dense  smoke. 

A  recent  decision  of  the  higher  courts 
of  this  State  sustaining  this  department 
in  cases  against  boats  discharging  dense 
smoke  while  plying  the  waters  of  the 
city,  has  given  an  added  impetus  to 
smoke  preventive  work.  As  a  result  sev¬ 
eral  of  the  steamboat  companies  have 
engaged  specially  skilled  firemen  to  in¬ 
struct  their  stokers  in  proper  methods  of 
firing.  As  a  high  percentage  of  dense 
smoke  discharges  are  traceable  to  im¬ 
proper  firing,  this  is  a  step  in  the  right 
direction. 

While  the  number  of  automatic  stok¬ 
ers,  etc.  installed  as  a  result  of  the  de¬ 
partment’s  campaign  against  the  dis¬ 


charge  of  dense  smoke  is  large,  there 
are  three  plants  which  are  now  being 
altered  to  secure  compliance  with  the 
ordinance,  worthy  of  special  note.  These 
are  the  Brooklyn  Navy  Yard,  the 
Brooklyn  Rapid  Transit  Power  House, 
and  the  Long  Island  City  power  house 
of  the  Pennsylvania  Railroad. 

One-half  the  plant  at  the  Brooklyn 
Navy  Yard  has  been  equipped  with 
underfeed  stokers  and  orders  have  been 
placed  to  install  this  style  of  stoker  in 
the  balance  of  the  plant  at  a  cost  of 
about  $29,000.  There  are  72  underfeed 
stokers  going  in  at  the  Brooklyn  Rapid 
Transit  Company’s  plant,  and  the  same 
style  of  stoker,  to  cost  about  $50,000  is 
being  furnished  for  the  Pennsylvania 
Railroad  power  house. 

Following  is  a  summary  of  the  depart¬ 
ment’s  court  actions  for  violation  of  the 
smoke  ordinance  during  the  past  three 
years. 
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Discrepancy  in  total  of  results  due  to 
cases  pending  at  end  of  year. 

“Discharged”  represents  cases  dropped 
as  a  result  of  compliance  with  the  law. 


2— PITTSBURGH. 

By  J.  W.  HENDERSON. 

Chief  of  Bureau  of  Smoke  Regulation,  City  of  Pittsburgh,  Pa. 


In  Pittsburgh  the  work  of  abating  the 
smoke  nuisance  has  been  particularly 
effective  during  the  four-year  period  of 
the  present  city  administration  which 
terminates  with  this  year,  1917.  En¬ 
forcement  of  the  law  is  in  direct  charge 
of  the  Bureau  of  Smoke  Regulation,  in 
the  Department  of  Public  Health.  The 
work  has  been  most  interesting  and  parr 


ticularly  instructive  as  a  study  of  men 
to  us  who  have  been  new  to  the  work 
of  enforcing  compliance  to  law  and  try¬ 
ing  to  do  this  impartially.  It  has  been 
found  that,  after  all,  men  are  pretty 
much  on  a  common  level  when  their 
self-interest  is  touched  in  any  manner, 
even  for  the  general  welfare  of  the  com- 
.^lunity  including  themselves. 
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EXCUSES  for  not  compeying  with  law. 

During  this  period  commencing  with 
1914,  we  have  been  offered  four  reasons 
why  the  law  should  not  be  enforced. 
And  this  too,  by  influential,  respected, 
intelligent  and  cultured  men.  Here  they 
are : 

1 —  No  business. 

2 —  Too  busy. 

3 —  Shortage  of  Labor. 

4 —  War  contracts. 

.\t  our  last  public  meeting,  July  26, 
held  in  the  rooms  of  the  Chamber  of 
Commerce  of  Pittsburgh,  these  four  rea¬ 
sons  were  spoken  of,  analyzed  and  shown 
to  be  the  specific  and  direct  reasons 
WHY  THE  LAW  AGAINST  “THE 
PRODUCTION  AND  EMISSION  OF 
SMOKE  FROM  STACKS”  SHOULD 
BE  ENFORCED  and  complied  with. 
Space  forbids  detailing  our  analysis  of 
these  questions.  The  reader  can  do  this 
for  himself.  He  has  but  to  know  that 
when  plants  are  not  busy  is  the  time  for 
improvements ;  that  when  they  are  busy 
with  unfilled  orders  is  the  time  to  make 
changes  that  will  increase  production ; 
that  proper  equipment  will  relieve  labor 
from  non-productive  work,  shoveling 
coal,  etc.,  for  use  on  productive  effort ; 


and  that  war  contracts  will  be  better 
taken  care  of  as  to  quality  and  time  of 
delivery,  and  that  intelligent  SMOKE 
PREVENTION  ACCOMPLISHES 
ALL  THESE  DESIRABLE  ENDS,  to 
solve  the  questions  for  himself. 

Our  work  in  Pittsburgh  has  been  pro¬ 
ductive  of  results  due  to  a  consistent 
policy  of  co-operation  and  publicity. 
That  co-operation  has  been  brought 
about  mainly  through  public  meetings 
with  the  owners  and  operators  of  stacks 
and  public  talks  under  the  auspices  of 
the  Smoke  and  Dust  Abatement  League. 
The  Civic  Club  of  Allegheny  County, 
the  Chamber  of  Commerce  and  various 
clubs,  and  with  ample  space  being  given 
the  work  by  the  newspapers  of  the  city. 

PROSPECTIVE  GAS  shortage  A  FACTOR  IN 
SECURING  DESIRED  FURNACE  CHANGES. 

Pittsburgh  is  not  entirely  free  from 
smoking  stacks.  In  fact,  if  all  the  stacks 
in  the  city  were  just  within  the  limits 
provided  in  Ordinance  No.  566,  which 
allows  smoke  emission  for  about  13% 
of  the  time,,  the  atmosphere  would  not 
be  in  a  very  desirable  condition.  It  so 
happens  that  the  effort  to  comply  with 
the  law  brings  about  smokelessness  that 
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FIG.  2— ANOTHER  VIEW  OF  PITTSBURGH  TAKEN  AT  11:17  A.  M.,  MAY  20,  1914. 


in  many  cases  is  practically  continuous,  we  can  state  unqualifiedly  that  there  is 
The  number  of  such  instances  and  those  not  a  boiler- furnace  or  metallurgical  fur- 
approaching  it,  is  increasing  almost  nace  that  can  not  be  changed  so  as  to 
daily.  The  prospective  gas  shortage  this  comply  v/ith  the  law  and  generally  with 
coming  winter  and  bringing  prosecu-  profit  in  the  way  of  economies  and  in- 
tions  during  June  and  July  this  year,  creased  production, 
against  certain  persistent  violators  of 

the  law,  has  stimulated  activity  in  the  better  atmospheric  conditions  re- 
making  of  changes  to  furnaces  and  ported  by  weather  bureaus. 

stacks,  to  bring  them  into  compliance 

with  the  city  ordinance.  Incidentally,  A  witness  to  the  progress  of  smoke 


FIG.  3— PITTSBURGH  UNDER  PRESENT-DAY  CONDITIONS. 


32 


THB  HEATING  AND  VENTILATING  MAGAZINE 


abatement  in  Pittsburgh  can  be  found 
in  the  U.  S.  Weather  Bureau’s  local 
office  which  has  been  tabulating  atmos¬ 
pheric  conditions  which  it  designates  as  • 
“dense  smoke”  and  “light  smoke.” 
Whenever  such  atmospheric  conditions 
are  present  for  an  hour  or  more  in  any 
day,  a  record  is  made  of  the  fact.  The 
results  by  half  yearly  periods  are  as 
follows : 

First  six  months. 

1912  1913  1914  1915  1916  1917 

Dense  smoke  days  29  21  13  13  9  6 

Light  smoke  days  64  64  50  46  41  44 

The  dense  smoky  days  are  the  kind 
that  gave  the  city  its  old  title  relating 
thereto.  During  May,  1914,  there  were 
four  consecutive  days  during  which  the 
atmosphere  was  such  as  to  be  recorded 
as  “dense  smoke”  all  day  long.  There 
has  not  been  a  repetition  of  such  occur¬ 
rence  since  that  time,  notwithstanding 
that  coal  consumption  has  been  increased 
fully  threefold  during  1916  and  1917, 
as  compared  with  1914  and  during  the 
previous  years.  It  is  also  noteworthy  to 
state  that  whenever  the  humidity  is  high 
and  the  wind  velocity  low,  the  conditions 
are  right  for  producing  an  atmospheric 
condition  such  as  is  recorded  by  the 
weather  bureau. 

When  that  has  been  the  case  during 
the  past  three  years,  the  number  of 
hours  of  duration  has  been  lessening  so 


that  almost  invariably  the  atmosphere 
is  cleared  up  before  ten  o’clock  in  the 
morning.  The  wide  publicity  given  this 
change  that  has  taken  place  in  our  city, 
has  attracted  inquiries  about  it  from  all 
over  this  country,  Canada  and  from 
England,  Australia,  India  and  Japan. 
Evidently,  only  a  continuance  of  the 
policy  of  absolute  impartiality  in  all 
cases,  will  maintain  the  progress  made 
and  continue  the  good  work. 

The  smoke  nuisance  is  a  continental 
problem  that  can  not  be  separated  from 
the  questions  as  to  public  health,  labor 
shortage,  the  progress  of  the  war  and 
the  conservation  of  the  natural  resources 
of  the  country,  for  war  purposes  and  for 
the  general  welfare  after  peace  shall  be 
declared.  The  United  States  Govern¬ 
ment  should  add  smoke  regulation  to  its 
program  of  activities.  The  work  is  of 
too  much  importance  to  leave  to  the 
changing  policies  of  city,  county  and 
State  governments. 

The  question  has  been  brought  to  the 
attention  of  a  member  of  the  President’s 
cabinet  and  to  some  members  of  Con¬ 
gress.  Anybody  can  make  smoke.  The 
problem  is  to  be  able  to  make  it  when 
there  is  some  definite  purpose  in  view 
and  then  not  to  have  it  pouring  from 
stacks  when  it  not  only  is  not  perform¬ 
ing  any  useful  function,  but  is  repre¬ 
senting  a  distinct  loss  to  all  the  people. 
Will  the  United  States  Government 
undertake  the  task? 


3— CINCINNATI. 

By  WALTER  M.  SQUIRES 

Superintendent  of  The  Smoke  Abatement  League  of  Cincinnati,  O. 


Of  the  many  and  vital  problems  con¬ 
fronting  every  city,  whether  it  be  large 
of  small,  the  problem  of  smoke  abate¬ 
ment  is  rapidly  assuming  a  place  in  the 
front  rank. 

Cincinnati,  founded  in  1788,  began 
using  soft  coal  at  once  in  her  dwellings 
and  factories.  As  years  passed  the 
smoke  evil  became  greater  and  was  more 
clearly  recognized  but  it  remained  for  an 


agitation  begun  by  the  ladies  of  the  ^ity, 
headed  by  the  late  Dr.  Julia  L.  Carpenter, 
to  secure  our  first  anti-smoke  ordinance, 
which  was  passed  in  November,  1881. 
With  the  exception  of  Chicago,  we  were 
the  first  great  American  city  to  take  such 
action.  Even  then  it  was  a  dead  letter 
for  a  quarter  of  a  century  and  things  got 
to  such  a  pass  that  public  opinion  de¬ 
manded  that  something  be  done.  The 
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Smoke  Abatement  League,  organized  in 
1906,  was  the  result. 

The  Smoke  Abatement  League  of  Cin¬ 
cinnati,  as  an  organization,  is,  undoubt¬ 
edly,  one  of  the  most  unique  institutions 
of  its  kind  in  the  country.  Though 
wholly  without  endowment  and  deriving 
no  revenue  whatever  excepting  from 
voluntary  contributions,  it  has  never 
borrowed  a  dollar  at  the  bank  or  given  a 
note ;  has  no  debts ;  but  collects  from  the 
])ublic  in  advance  sufficient  funds  to  meet 
its  needs.  Annual  dues  are  only  $5.00 
and  many  of  our  leading  physicians,  at¬ 
torneys,  business  men,  firms  and  manu¬ 
facturers  are  members.  Its  staff  of  in¬ 
spectors  is  composed  of  men  all  trained 
in  the  theory  and  practice  of  smoke 
abatement,  capable  not  only  of  making 
observations  but  also  to  visit  power 
plants  and  instruct  the  firemen  as  to  the 
proper  method  of  operating  his  furnace 
and  also,  when  found  necessary,  to  diag¬ 
nose  the  furnace  conditions  and  give  suit¬ 
able  recommendations  for  alterations  in 
their  design. 

I.KAGUE  WORKS  WITH  CITY  SMOKE  INSPEC¬ 
TION  department. 

A  thorough  spirit  of  harmony  and  co¬ 
operation  exists  between  the  league  and 
the  city  smoke  inspection  department. 
This  does  not  only  exist  in  theory  but 
also  in  practice.  The  city  has  been  divid¬ 
ed  into  districts,  one  of  which  is  super¬ 
vised  almost  exclusively  by  the  league, 
and  practically  all  smoke  abatement  work 
in  this  district  is  left  to  its  discretion. 
The  office  is  established  on  the  29th 
floor  of  the  Union  Central  Building  and 
it  is  possible  to  make  observations  for  the 
entire  basin  of  the  city  from  this  point. 

When  a  stack  is  seen  smoking  exces¬ 
sively  the  plant  is  immediately  notified 
by  telephone  and  the  responsible  party 
cautioned.  This  has  been  a  great  aid  in 


breaking  up  carelessness  on  the  part  of 
the  operators,  for  they  soon  became 
aware  that  they  are  under  almost  con¬ 
stant  supervision.  However,  when  this 
fails  or  satisfactory  results  are  not  sec¬ 
ured,  the  plant  is  visited  and  a  determina¬ 
tion  made  as  to  the  cause  of  the  smoke. 
If  the  operator  is  at  fault,  he  is  again 
cautioned  and  advised  that  another  repe¬ 
tition  of  the  offense  will  mean  court 
action.  If  it  is  determined,  however, 
that  he  could  not  avoid  making  the  vio¬ 
lation  owing  to  faulty  design  of  or  obso¬ 
lete  furnaces,  the  owner  is  called  into 
consultation  and  requested  to  make  such 
changes  as  are  deemed  necessary  and  a 
reasonable  length  of  time  is  granted  him 
to  make  them.  The  owners  have  found 
that  the  changes  they  have  been  required 
to  make  have  not  worked  a  hardship 
upon  them,  but  instead,  in  nearly  every 
case,  have  been  a  source  of  revenue 
through  lessened  fuel  bills,  often  to  such 
an  extent  that  the  money  expended  in 
making  changes  has  been  speedily  re¬ 
turned.  Frequently  solicitations  for  as¬ 
sistance  are  made  to  us.  . 

Court  action  is  used  only  as  a  last 
resort  or  when  all  other  methods  fail. 
Co-operation  is  the  keystone  upon  which 
any  success  we  may  have  had  is  laid. 
That  the  smoke  inspection  forces  are 
securing  results  in  their  efforts  to  rid 
the  city  of  the  smoke  nuisance  is  evi¬ 
dent  from  the  fact  that  within  the  last 
four  years  fully  75%  of  the  smoke  from 
the  factory,  power  and  office  buildings 
and  locomotives  has  been  abated. 

During  the  winter  months  there  is  still 
a  great  deal  of  smoke  from  old,  obso¬ 
lete  equipment  which,  apparently,  can 
not  be  prevented  except  by  the  complete 
removal  of  said  equipment  from  service 
and  replacement  with  the  new  smokeless 
types  of  furnaces  that  are  now  avail¬ 
able.  The  league  is  at  present  engaged 
in  this  work  and  is  hopeful  of  success. 
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The  Economical  Purchase  and  Use  of  Soft  Coal  for 

Heating  Homes 


A  timely  circular  on  the  purchase  and 
use  of  soh  coal  for  house  heating  pur¬ 
poses  has  recently  been  compiled  by  the 
Engineering  Experiment  Station  of  the 
University  of  Illinois.  Among  other 
things,  the  more  important  factors  in¬ 
volved  in  the  installation  of  a  satis¬ 
factory  and  economical  house-heating 
system  are  discussed,  and  the  most  eco¬ 
nomical  methods  of  firing  soft  coal  and 
operating  a  house-heating  plant  are  pre¬ 
sented.  For  the  convenience  of  the 
house-holder  who  desires  to  place  his 
heating  system  in  proper  condition  to 
derive  the  benefits  of  great  economy 
from  its  operation,  the  most  vital  instal¬ 
lation  and  operating  requirements  are 
summarized. 

The  order  in  which  the  several  phases 
of  the  subject  are  discussed  corresponds 
with  that  in  which  the  householder  nor¬ 
mally  considers  them.  In  the  early  sum¬ 
mer  he  looks  over  his  heating  system  to 
see  that  it  is  in  proper  condition  for  the 
next  heating  season ;  next  he  purchases 
his  coal ;  finally  he  is  concerned  with  the 
])roblem  of  operating  the  system  in  a 
manner  which  will  produce  the  best  re¬ 
sults. 

The  information  contained  in  the  cir¬ 
cular  was  compiled  under  the  direction 
of  a  committee  of  which  A.  C.  Willard, 
assistant  professor  of  Heating  and  Ven¬ 
tilation  at  the  university,  was  chairman. 

After  discussing  the  requirements  to 
be  met  by  a  satisfactory  house-heating 


installation,  as  shown  in  Figs.  1,  2  and 
3,  the  circular  takes  up  the  arrangement 
of  heaters  for  burning  soft  coal.  Soft 
coals,  it  is  stated,  which  swell  when 
heated  and  also  coke,  which  is  more 
bulky  than  coal,  require  larger  fire  boxes 
to  permit  a  sufficient  amount  of  fuel  to 
be  fired  to  last  between  reasonable  firing 
periods.  Fire-pots  for  soft 'coal,  in  rnany 
types  of  heaters,  especially  warm-air 
furnaces,  are  slotted  (Fig.  4)  or  have 
a  special  air  supply  ring  (Fig.  4)  at  the 
surface  of  the  fire  to  introduce  heated 
air,  and  thus  to  provide  for  more  nearly 
complete  combustion  of  the  gases  which 
come  from  such  coal. 

Down  draft,  cast-iron  and  steel  heat¬ 
ing  boilers  (Fig.  5)  are  now  manufac¬ 
tured,  and  are  used  in  large  residences 
and  apartment  houses  for  burning  soft 
coal  without  smoke,  or  with  reduced 
quantities  of  smoke.  In  these  boilers  air 
is  supplied  from  above  to  the  fuel,  which 
is  burned  on  a  grate  composed  of  hollow 
bars  or  tubes  containing  water.  This 
grate  is  so  placed  (Fig.  5),  just  above 
an  ordinary  direct-draft  grate,  that  the 
volatile  gases  from  the  freshly-fired  fuel 


L(y}g/t(/cfina/  3ecftdn 
Shotting  /arge^  ^poci/yof 
ash  pi^ 


FIG.  1— APPROVED  METHOD  OF  SETTING  STEAM  AND  HOT  WATER  BOIEERS  TO  PRO- 

VIDE  ADDITIONAL  ASH  PIT. 
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or  lower-grate  fire  acts,  in  the  presence 


on  the  upper  grate  pass  down  over  the 
hot  surface  of  the  thinner  well-coked  fire 
which  is  kept  brightly  burning  on  the 
lower  grate.  The  fire  on  this  secondary 


of  sufficient  air,  to  ignite  and  burn  the 
volatile  smoke-producing  gases  and 
sooty  products  which  would  otherwise 
pass  through  the  flues  of  the  boiler  and 
up  the  chimney  unburned. 

In  this  way,  not  only  are  the  actual 
smoke- forming  products  consumed  when 
the  furnace  is  under  proper  regulation, 
but  all  the  other  burnable  gases  are  com¬ 
pletely  consumed  in  the  boiler  itself,  so 
that  more  heat  per  pound  of  fuel  is  made 
available  for  heating  the  building. 

HINTS  ON  CHIMNEY  CONSTRUCTION. 

The  circular  has  some  good  hints  on 
chimney  construction.  The  use  of  fire¬ 
clay  flue-lining  throughout  the  length  of 
the  chimney  is  recommended,  both  on  ac¬ 
count  of  tightness  in  connection  with  air 
leakage  but  also  as  reducing  the  risk  of 
fire  in  the  chimney. 

Covering  for  warm-air  pipes,  as  well 
as  for  steam  and  hot  water  piping  is  rec¬ 
ommended.  For  air,  a  3-ply  asbestos 
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11(1,  2— TYPICAL  STEAM  BOILER,  SHOW 
ING  NECESSARY  DAMPERS  AND  DOORS. 
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FIG.  4— TWO  TYPES  OF  FIRE  POTS  FOR 
BURNING  SOFT  COAE  WITH  AIR  SUP- 
PEIED  ABOVE  the  FUEE  BED. 


paper  covering  at  least  prefer¬ 

ably  Yi  in.  in  thickness  is  desirable. 

Recirculation  of  air  in  warm-air  fur¬ 
nace  systems  is  endorsed  by  the  com¬ 
mittee.  The  recirculating  duct,  taking 
air  from  the  front  hall,  instead  of  from 
out-of-doors,  must  be  large  and  prac.i- 
cally  equal  in  size  to  the  combined  area 
of  the  warm-air  leaders  coming  from 
the  furnace. 

THE  HUMIDIFYING  REQUIREMENTS. 

For  supplying  the  necessary  amount 
of  moisture  to  the  air,  it  is  recommended 
that  warm-air  furnace  systems  be 


equipped  with  an  evaporating  tank  or 
pan  placed  above  the  dome  and  just  be¬ 
neath  the  bonnet  of  the  furnace  where 
“it  will  receive  heat  enough  to  evapor¬ 
ate  sufficient  water  effectively  to  humid¬ 
ify  the  air  going  to  the  rooms.”  Ar, 
automatic  ball-cock  or  feed-valve  should 
be  arranged  in  an  external  float-tank  to 
keep  the  evaporating  pan  constantly  sup¬ 
plied  with  water.  A  hand-control  valve 
is  needed  on  the  line  supplying  the 
evaporator,  and  an  overflow  should  be 
run  from  the  float-tank.  In  very  cold 
weather,  with  the  furnace  running  at  full 
capacity,  the  hand-control  valve  must  be 
partially  closed  at  times;  otherwise  too 
much  water  vapor  will  be  sent  into  the 
house  and  the  windows  will  become 
covered  with  frost.  “The  average  water 
pan  placed  near  the  bottom  of  the  jacket 
of  warm-air  furnaces,”  says  the  report 
“is  ineffective  as  a  means  of  humidifying 
the  air  in  a  house.” 

As  regards  the  equipment  of  steam  and 
hot  water  heating  plants  with  humidify¬ 
ing  apparatus,  it  is  stated  that  a  satis¬ 
factory  humidifying  system  is  a  more  ex¬ 
pensive  item  than  in  warm-air  furnace 
heating.  Water  pans  on  radiators  are 
not  <  generally  capable  of  supplying  suffi¬ 
cient  vapor  to  be  of  any  real  value.  This 
deficiency  is  especially  true  in  the  case  of 
hot-water  systems,  in  which  the  radiator 
temperatures  are  lower  than  in  a  stedm 
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FIG.  .S— TYPICAT,  DOWN-DRAFT  BOILER  FOR  BURNING  COAL  WITHOUT  SMOKE. 
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system.  With  a  steam  plant  special 
•alves  or  cocks  may  be  •  connected  into 
the  steam  pipes  or  radiators  and  may  be 
used  to  “bleed”  or  supply  steam  direct 
from  the  system  to  the  air  of  the  room. 
'Phis  can  be  accomplished  quietly,  and  if 
the  valves  are  regulated  in  accordance 
,vith  fluctuations  in  the  outside  tempera¬ 
ture  so  as  not  to  admit  an  excess  of 
vapor,  frosting  of  the  windows  can  be 
prevented  and  a  proper  air  condition 
tnaintained. 

There  is  no  simple  and  effective  way 
of  humidifying  the  air  with  a  hot- water 
system.  Recourse  may  be  had  to  a  large 
pan  of  water  kept  simmering  on  the  kit¬ 
chen  stove  with  doors  between  rooms 
left  open  as  a  partial  solution  of  the 
])roblem. 

THE  PURCHASE  OF  COAE. 

Among  factors  to  be  considered  in  the 
jmrchase  of  coal,  attention  is  called  to 
the  fact  that  many  users  of  large  amounts 
of  fuel  buy  their  coal  on  the  heat  unit 
basis.  It  is  pointed  out  that  the  case 
with  the  householder  is  slightly  differ¬ 
ent  from  that  of  the  large  user.  While 


the  heat  value  of  a  coal  is  still  the  most 
important  thing  to  be  considered,  other 
characteristics  and  factors  have  a  rela¬ 
tively  greater  bearing  upon  the  problem 
of  the  householder  than  upon  that  of 
the  large  user.  The  value  of  a  fuel  in 
a  house  heater  is  not  dependent  entirely 
upon  its  B.  T.  U.  value,  but  to  a  con¬ 
siderable  extent  upon  the  skill  of  the 
fireman,  the  design  of  the  furnace,  the 
method  of  firing,  and  the  several  prop¬ 
erties  of  the  coal.  For  example,  careful 
firing  and  attention  will  yield  as  good 
results  with  an  11,000  B.  T.  U.  coal  as 
indifferent  rnethods  of  firing  will  pro¬ 
duce  with  a  12,000  B.  T.  U.  coal.  Wide¬ 
ly  different  varieties  of  coal  should  not 
be  compared  solely  on  the  basis  of  their 
heating  value.  The  greater  convenience 
in  handling  and  firing,  lack  of  smoke  and 
dirt,  and  the  method  of  burning  are  all 
qualities  which  distinguish,  for  instance, 
the  eastern  coals  from  the  Illinois  coals 
and  make  them  more  desirable.  How 
great  a  difference  in  price  the  house¬ 
holder  is  justified  in  paying  for  these  ad¬ 
vantages  is,  of  course,  a  matter  of  the 
individual  to  decide  for  himself. 

With  reference  to  the  selection  of  dif- 
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ferent  Illinois,  coals,  the  B.  T.  U.  value 
and  the  percentage  of  ash  furnish  a 
general  guide  to  their  relative  values. 
The  ash  content  directly  affects  the 
B.  T.  U.  value,  so  that  the  relative  value 
may  be  expressed  with  fair  accuracy  by 
the  B.  T.  U.  value  alone,  although  the 
efficiency  of  any  coal  drops  off  more 
rapidly  than  its  B.  T.  U.  value  when 
the  ash  content  exceeds  10%  or  15%. 

In  order  to  enable  the  small  consumer 
to  judge  as  to  the  relative  values  of  coals 
offered  at  different  prices,  the  chart.  Fig. 
6,  has  been  prepared  to  show  the  theo¬ 
retical  value  of  coals  of  different  heat¬ 
ing  or  B.  T.  U.  values  at  various  prices 
per  ton.  A  close  approximation  of  the 
percentage  of  actual  heat-producing  ma¬ 
terial  in  Illinois  coal  may  be  obtained 
by  dividing  the  B.  T.  U.  value  of  the 
coal  by  155.  Thus,  a  12,000  B.  T.  U. 
coal  contains  12,000  155,  or  77%  of 

heat-producing  material. 

The  householder  should  remember 
that  the  B.  T.  U.  value,  as  shown  by  the 
test  of  a  selected  lump  or  properly- 
taken  mine  sample  does  not  necessarily 
coincide  with  the  B.  T.  U.  value  of  the 
coal  as  delivered.  Ordinarily,  the  heat 
value  of  well-prepared  coal  purchased 
from  reputable  dealers  does  not  vary 
more  than  4%  or  5%  from  the  analysis 
of  the  mine  sample.  Advertised  values 
based  on  “selected”  samples  may,  how¬ 
ever,  prove  misleading.  Unscrupulous 
dealers  sometimes  takes  advantage  of 
the  householder’s  lack  of  technical 
knowledge  and  deliver  poorly-prepared 
or  improperly-sized  coal  which  may  be 
greatly  deficient  in  heating  value.  The 
precautions  which  a  householder  may 
take  against  such  a  risk  are:  (a)  buy 
from  dealers  who  are  known  to  be  reput¬ 
able  and  responsible,  (b)  examine  the 
coal  to  see  that  it  is  free  of  impurities 
and  is  properly  sized,  (c)  in  an  extreme 
case,  in  which  the  quality  of  the  coal 
seems  to  have  been  grossly  misrepre¬ 
sented,  have  a  sample  taken  and  analyzed 
by  a  qualified  fuel  chemist  who  under¬ 
stands  the  correct  method  of  sampling. 


I)R.\FT  CONTROL  FOR  ILLINOIS  COAL. 

In  order  to  operate  any  system  oi 
heater  drafts  successfully,  especiall\ 
with  Illinois  soft  coal  with  which  the 
circular  is  chiefly  concerned,  certain  fun¬ 
damental  facts  must  be  understood. 

Due  to  the  suction  or  draft  action  pro¬ 
duced  by  a  good  chimney  there  is  a  con¬ 
stant  tendency  for  air. to  enter  any  open¬ 
ing  into  the  ash  pit,  combustion  cham¬ 
ber,  or  smoke  pipe  of  a  house  heater. 
It  is,  therefore,  necessary  to  have  all 
such  openings  controlled  by  tight-fitting 
dampers. 

Air  must  be  supplied  in  varying 
quantities,  ranging  through  wide  limits, 
in  order  to  burn  the  fuel  economically. 
With  Illinois  coal  this  variation  in 
amount  of  air  required  is  large  and  re¬ 
quires  careful  attention.  It  is  greatest 
soon  after  firing,  from  which  time  it 
should  be  gradually  decreased  until  the 
next  charge  is  fired. 

Air  may  be  supplied  either  above 
(through  fire  door.  Fig.  3  or  through 
special  slots  or  ports)  or  below  (through 
ash  pit  door — Fig.  3)  the  burning  fuel 
bed,  and  sometimes  both  above  and  be¬ 
low  the  bed.  Immediately  after  firing 
soft  coal,  when  the  most  air  is  needed, 
some  air  must  enter  above  the  fuel  bed 
in  order  to  burn  the  large  amount  of 
volatile  matter  given  off  from  the  fresh 
or  “green”  fuel  charge  and  to  provide 
sufficient  oxygen  to  insure  the  burning 
of  the  combustible  carbon  gases  given 
off  from  the  fuel  bed.  Failure  to  sup¬ 
ply  air  for  this  purpose  will  result  in  a 
considerable  loss  or  waste  of  heat.  As 
soon  as  this  gaseous  matter  is  burned 
off  (the  fresh  fuel  will  have  become 
more  or  less  bright  on  top  by  this  time) 
the  over-draft  through  the  fire  door 
should  be  partly  closed  and  the  ash-pit 
damper  left  partly  open.  In  mild 
weather,  both  the  ash-pit  damper  and 
the  overdraft  should  be  closed  to  prevent 
the  coked  fuel  now  left  in  the  fire  from 
burning  out  too  quickly. 

In  case  the  fire  must  be  checked  still 
further,  as  is  true  for  most  of  the  heat- 
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I- 10.  7— FIRST  STAGE  OF  COKING  METHOD 
OF  FIRING. 


ing  season,  the  check  damper  (Fig,  3) 
in  the  smoke  pipe  must  be  opened  in 
order  to  decrease  the  draft  or  suction 
action  of  the  chimney  by  admitting  cold 
air  directly  into  the  flue.  This  is  the 
case  when  the  fire  is  to  be  carried  over¬ 
night  without  burning  out,  but  there 
should  be  no  attempt  to  “hold”  a  fire 
in  this  way  unless  there  is  a  good  bed 
of  fairly  well  coked  fuel  already  in  the 
fire  pot.  Always  let  a  fresh  fuel  charge 
burn  up  somewhat,  with  overdrafts  at 
fire  level  open,  before  attempting  to 
carry  it  for  a  considerable  period  with 
an  open  check-damper. 

In  order  to  promote  economy,  fire'  at 
fairly  regular  intervals,  and  put  on  com- 
paritively  small  charges  of  coal  frequent¬ 
ly  rather  than  large  charges  at  much 
longer  intervals.  It  is  recognized  that 
infrequent  firing  of  large  quantities  of 
coal  may  be  the  more  convenient  method, 
but  such  convenience  can,  with  the  ordi- 


MG.  8— SECOND  STAGE  OF  COKING  METH¬ 
OD  OF  FIRING,  WITH  NEWEY-COKED 
FUEE  SPREAD  OVER  ENTIRE  FUEI, 
BED. 


nary  heater,  be  obtained  only  at  the 
sacrifice  of  economy.  Large  charges  of 
coal  and  infrequent  firing  will  increase 
the  chimney  losses  due  to  the  production 
of  unburned  gases  just 'after  firing. 

Employ  the  coking  method  of  firing 
(Figs.  7  and  8)  in  so  far  as  possible 
that  is,  spread  the  fresh  coal  upon  a 
jiortion  of  the  fire  bed  only,  leaving  a 
portion  of  the  fire  glowing  brightly 
(Fig.  7)  so  that  the  gases  which  rise 
from  the  freshly-fired  coal  may  be  quick¬ 
ly  ignited.  As  soon  as  the  fresh  coal 
has  been  coked  it  should  be  spread  out 
over  the  entire  fuel  bed  (Fig.  8).  It 
will  then  burn  as  a  bright  fire  without 
further  smoke  (Fig.  9). 


FIG.  9— THIRD  STAGE  OF  COKING  METHOD 
WITH  ENTIRE  FUEE  BED  INCANDESCENT. 


Those  heaters  which  have  fire-pots 
sufficiently  large  to  permit  the  effective 
use  of  the  coking  method  of  firing  by 
depositing  considerable  quantities  of  coal 
on  one  part  of  the  fire  bed  while  the 
other  is  glowing  and  carrying  on  the 
combustion  can  be  most  economically 
employed  for  house  heating.  Many 
house  heaters  have  fire-pots  which  are 
too  small  to  make  possible  the  use  of 
the  coking  method  and  its  economy. 

Keep  a  fairly  thick  fire  bed,  with  the 
surface  of  the  fire  well  up  in  the  heater. 
This  keeps  the  fire  in  the  best  condition 
to  radiate  heat  to  the  heat-absorbing 
surfaces  and  prevents  the  loss  of  coal  to 
the  ash  pit.  More  ashes  can,  of  course, 
be  carried  in  the  lower  part  of  the  fuel 
bed  (Fig.  3)  during  mild  than  during 
cold  weather.  Do  not  poke  or  stir  the 
fire  as  this  is  likely  to  produce  clinkers 
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and  to  cause  greater  losses  both  to  the 
ash  pit  and  to  the  chimney.  For  the 
same  reason  excessive  shaking  should 
be  avoided.  If  clinkers  are  produced, 
they  should  be  removed  with  as  little 
disturbance  of  the  fire  bed  as  possible. 
Keep  the  ashes  away  from  the  under 
side  of  the  grate.  Their  presence  may 
prevent  the  inflow  of  sufficient  air,  or 
may  deflect  the  air  admitted  through  a 
part  of  the  fire  bed  only.  This  condi¬ 
tion  not  only  interfers  with  the  proper 
combustion  of  the  coal,  but  may  also 
result  in  burned-out  grates. 

CARE  OF  THE  HEATER  IN  SERVICE. 

The  heater  while  in  service  should  be 
kept  in  good  repair  throughout.  Soot 
and  ashes  in  the  flues  or  gas  passages 
prevent  the  heat  from  passing  to  the 
water,  steam  or  air  which  is  to  be  heated. 
Flues  should  be  thoroughly  cleaned  at 


regular  intervals.  Some  heaters  should 
be  cleaned  every  day,  while  in  general 
a  cleaning  about  once  a  week  is  suffi¬ 
cient.  Soot  and  ashes  upon  the  heating 
surfaces  not  only  prevent  the  passage 
of  heat,  but  may  so  clog  the  flues  as  to 
interfere  with  the  draft  action  and  thus 
make  satisfactory  operation  of  the  heater 
impossible. 

WHY  SMOKE  IS  AN  INDICATION  OF  LOSSES. 

While  tests  have  shown  that  the  actual 
heat  value  contained  in  smoky  discharges 
from  the  chimney  is  not  very  much 
greater  than  that  contained  in  discharges 
which  are  not  smoky,  the  presence  of 
smoke  usually  indicates  careless  methods 
of  firing  or  improper  regulation  of  damp¬ 
ers  with  their  attendant  losses  and 
wastes.  If  your  chimney  smokes  contin¬ 
ually  or  too  freely,  you  may  be  sure  that 
unnecessary  losses  are  taking  place. 


Civic  Phases  of  the  Smoke  Problem 

By  JOHN  J.  O’CONNOR,  JR., 

Assistant  Director  Mellon  Institute  of  Industrial  Research  University  of  Pittsburgh. 


The  problems  of  modern  cities  are 
largely  industrial  problems.  Ancient 
cities  were  founded  around  religipus, 
political  or  trading  centers ;  modern  cities 
were  founded  at  points  where  raw  ma¬ 
terials  could  be  secured  or  easily  assem¬ 
bled  for  the  making  of  goods.  If  cities 
have  failed  to  solve  their  problems  it  is 
not  so  much  the  fault  of  theories  of  gov¬ 
ernment,  as  it  is  that  industry  has  failed 
in  service. 

The  industrial  life  and  with  it,  of 
course,  the  very  existence  of  a  great 
many  of  our  cities  is  predicated  on  coal 
consumption.  It  is,  therefore,  not  in  the 
least  surprising  that  cities  have  found 
great  difficulty  in  solving  a  problem 
which  arises  out  of  coal  consumption — 
the  smoke  problem. 


Nevertheless,  American  cities  have 
long  recognized  the  existence  of  the 
problem  and  have  attempted  to  cope 
with  it.  As  early  as  1804  the  burgesses  of 
Pittsburgh  called  the  attention  of  the 
borough  council  to  the  smoke  evil.  It 
was  not  until  1881  that  cities  made  the 
smoke  nuisance  a  subject  of  legislation. 
Chicago  passed  the  first  general  ordi¬ 
nance  in  April  of  that  year  and  Cincin¬ 
nati  the  following  November.  Legisla¬ 
tive  enactments  have  gone  on  until  now 
all  cities  which  burn  large  quantities  of 
bituminous  coal  for  industrial  purposes 
have  smoke  abatement  ordinances.  The 
enactment  of  so  many  ordinances  may 
indicate  a  widespread,  live  interest  in  the 
smoke  problem,  or  it  may  point  to  a  sur¬ 
passing  faith  in  the  power  of  legislation. 
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thk  smoke  nuisance  has  become  a 

COMMUNITY  problem. 

At  all  events,  the  concept  of  the  smoke 
i)roblem  has  changed.  That  is  the  im- 
iiortant  and  hopeful  sign.  That  which 
was  a  nuisance  and  the  abatement  of 
which  was  to  be  secured  by  the  establish¬ 
ment  of  facts  in  each  individual  case  has 
become  the  smoke  nuisance-^a  com¬ 
munity  problem.  The  establishment 
which  now  makes  objectionable  smoke 
IS  not  looked  upon  as  causing  injury  or 
annoyance  only  to  the  individual  who 
happens  to  live  next  door  to  it,  but  to 
the  whole  community.  Therefore,  when 
the  smoke  inspector  proceeds  against  the 
violator  of  the  ordinance  he  is  doing  so 
not  on  behalf  of  either  a  cranky,  pesky, 
irrational  or  jealous  individual,  but  on 
behalf  of  the  community. 

Another  way  of  expressing  this  new 
concept  is  by  saying  that  more  and  more 
emphasis  is  being  placed  on  a  “diffused 
smoke  nuisance” — a  whole  city  enveloped 
in  smoke — as  distinct  from  a  “local 
smoke  nuisance” — a  single  or  a  few 
stacks  in  the  same  vicinity  pouring  out 
smoke. 

SMOKE  PREVENTION  SAVES  20%  OE  THE 
HEAT  VALUE  OE  EUEL. 

This  new  concept  has  been  formed 
[)ecause  cities  are  having  it  impressed 
upon  them  and  are  beginning  to  realize 
that  the  smoke  nuisance  is  a  serious  ob¬ 
stacle  to  any  kind  of  city  planning,  that 
it  destroys  building  materials,  retards 
the  growth  of  vegetation,  cuts  off  sun¬ 
light  and  daylight,  prolongs  fogs,  is  in¬ 
jurious  to  comfort  and  harmful  to 
health,  and  is  costly  both  to  the  smoke 
maker  and  to  the  public.  The  last  point 
in  the  indictment  of  the  smoke  nuisance 
— that  it  is  costly  both  to  the  smoke 
maker  and  to  the  public — is  one  which 
should  be  thoroughly  understood,  for 
very  often  persons  in  favor  of  smoke 
abatement  are  accused,  as  it  were,  of 
placing  explosives  beneath  the  founda¬ 
tion  of  industry.  The  bituminous  coal 


consumption  of  this  country  is  some¬ 
thing  over  400,000,000  tons  which  is 
valued  at  least  at  $800,000,000.  It  is 
conservatively  estimated  that  20%  of 
this  coal  consumption  goes  up  the  chim¬ 
ney  as  tribute  to  “King  Smoke.”  This 
means  a  loss  of  about  $160,000,000  an¬ 
nually. 

That  is  not  all.  On  the  basis  of  the 
average  cost  of  the  smoke  nuisance  for 
cities,  in  which  estimates  have  been 
made,  the  annual  cost  to  the  people  who 
live  in  what  the  United  States  census 
terms  “urban  territory”  is  about  $550,- 
000,000.  Cities  have  every  reasons  to 
relieve  their  citizens  of  the  burden  of 
this  tax. 

Again,  city  assessors  and  the  courts 
have  taken  cognizance  of  the  fact  that 
the  smoke  nuisance  reduces  rents,  in¬ 
creases  the  difficulty  in  letting  houses 
and  decreases  the  selling  price  of  prop¬ 
erties,  especially  in  residential  sections. 

INDUSTRIES  NOT  DRIVEN  AWAY  BY  SMOKE 
LAWS. 

There  is  another  point  on  the  economic 
side.  It  refers  to  the  old  cry  about 
driving  out  business.  This  cry  is  often 
.  raised  when  some  offenders  are  hard 
pressed.  It  it  then  asserted  that  if  the 
smoke  ordinance  is  enforced,  manufac¬ 
turing  plants  will  be  compelled  to  move 
elsewhere.  There  is  no  evidence  to  sup¬ 
port  this  threat.  On  the  contrary,  there 
is  abundant  proof  that  the  smoke  condi¬ 
tion  of  the  atmosphere  keeps  certain 
very  desirable  industries  from  locating 
in  smoky  cities  and,  in  the  second  place, 
it  imposes  a  heavy  tax  on  industries  al¬ 
ready  located  in  such  cities. 

A  consideration  of  these  points  leads 
to  the  conclusion  that  the  abatement  of 
the  smoke  nuisance,  unlike  many  other 
social  nuisances,  against  which  outcry 
has  been  made,  would  result  in  direct 
and  immediate  gain  both  to  the  public 
at  large  and  to  those  who  are  chiefly  re¬ 
sponsible  for  it. 

Cities  of  this  country  are  doing  much 
to  solve  the  smoke  problem,  but  the  citi- 
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zens  have  every  reason  to  demand  and  to 
bring  pressure  to  bear  that  the  process  be 
accelerated  because  of  health,  welfare, 
comfort  and  the  things  which  make  for 
civic  betterment. 

three  ways  to  make  smoke  preven¬ 
tion  WORK  more  EEEECTIVE. 

It  may  not  be  out  of  place  at  this  point 
to  make  three  suggestions  as  to  how 
this  acceleration  may  be  brought  about : 

The  first  one  is  that  a  city  administra¬ 
tion  should  take  an  active  interest  in  the 
smoke  problem.  It  is  not  outside  of  its 
duty  nor  beneath  its  dignity  to  do  so. 
'the  interest  should  take  the  form  of 
constructive  suggestion  and  encourage¬ 
ment,  not  a  contemptuous  tolerance  of 
the  bureau,  pernicious  interference  on 
behalf  of  favorite  offenders  or  the  send¬ 
ing  out  of  the  edict  “go  easy.”  Any 
municipal  activity  breaks  down  at  the 
l)oint  where  favoritism  enters.  Unfor¬ 
tunately  it  is  sometimes  true  that  the 
smoke  inspector  does  not  secure  more 
co-operation  from  the  city  administra¬ 
tion  because  he,  himself,  does  not  take 
the  proper  attitude  on  the  smoke  prob¬ 
lem.  He  often  thinks  that  his  is  some- 
hoAv  a  hopeless  and  thankless  job  an'l  the 
best  he  can  do  is  to  let  “bad  enougrh” 
alone.  The  smoke  problem  calls  for 
broad  men,  men  who  have  a  sound  fun¬ 
damental  training,  men  of  imagination 
and  men  of  force. 

'I'he  second  suggestion  is  that  a  city 
<h(nild  know  what  its  problem  is.  'Phis 
may  sound  foolish,  but  there  are  not 
more  than  two  cities  in  this  country 
nhich  have  the  information  on  which  to 
base  a  .serious  campaign  against  the 
smoke  nuisance.  A  city  should  know 
what  its  coal  consumption  is  and  its  rela¬ 
tion  to  the  smoke  problem.  It  shoukl 
have  exact  knowledge  as  to  the  general 
sources  of  smoke  and  a  good  idea  of  the 
amount  of  smoke  made  by  each  source. 
It  .should  know  the  location  of  all  stacks 
and  have  all  significant  data  on  the  kinds 
of  installation  under  them.  It  .should 
place  special  emphasis  on  securing  facts 


as  to  the  ability  of  the  different  installa¬ 
tions  to  abate  smoke.  It  should  spare 
no  expense  to  secure  evidence  with  whicli 
to  convince  the  most  hardened  offender 
of  the  smoke  ordinance  that  the  emission 
of  dense  smoke  is  both  wasteful  and 
harmful. 

The  third  suggestion  is  that  with  such 
information  a  city  should  diagnose  its 
problem  •  and  plan  broadly  and  deeply 
for  its  solution.  For  this  purpose  the 
ordinance  should  be  studied  to  find  out 
whether  or  not  it  was  simply  copied 
from  that  of  another  city  or  was  adapted 
to  the  problem  at  hand.  It  should  de¬ 
cide  how  much  emphasis  is  to  be  placed 
on  the  abatement  of  smoke  and  how 
much  on  the  prevention  of  future  smoke. 
The  organization  of  the  smoke  depart¬ 
ment  should  be  worked  out  with  refer¬ 
ence  to  the  extent  and  nature  of  the 
problem.  If  it  is  possible,  the  smoke 
bureau  should  be  separated  from  other 
activities  and  set  off  by  itself.  This 
will  give  to  it  dignity,  obtain  for  it  the 
proper  attention  and  concentrate  respon¬ 
sibility. 

Above  all,  plans  should  be  laid  to 
secure  the  co-operation  of  all  civic  and 
commercial  organizations  and  institu¬ 
tions  of  learning  that  a  solid  front  may 
be  presented  in  attacking  the  smoke 
problem.  This  is  important,  whether 
the  plan  of  procedure  is  to  be  one  of 
education  or  prosecution.  No  municipal 
activity  in  this  country  is  developed  suffi¬ 
ciently  to  reach  its  goal  without  the  hel]) 
of  organizations  which  have  the  welfare 
of  the  community  at  heart.  'I'he  assist¬ 
ance,  the  criticism  and  the  approval  of 
civic  organizations  should  be  sought 
after  and  prized.  Institutions  of  learn¬ 
ing  in  which  reside  the  sciences  which 
have  solved  .so  many  municipal  prob¬ 
lems  should  be  recruited  for  the  fight, 
and  the  students  of  engineering  schools 
should  he  impressed  with  the  necessity 
of  giving  attention  to  problems  of  com¬ 
bustion.  All  the  forces  that  are  in  a 
community  should  be  called  into  action 
to  help  to  .solve  one  of  the  most  difficult 
problems  which  confront  municipalities. 
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To  summarize ;  Most  of  our  civic 
j^roblems  are  problems  of  industry — 
jiroblems  concerned  with  our  very  exist- 
I  lice.  The  smoke  problem  is  such  a  one, 
and  for  that  reason,  if  for  no  other,  is 
difficult  to  solve.  Cities  are.  coming  to 
lake  an  increased  interest  in  it.  This 
due  to  the  fact  that  points  in  the  in¬ 
dictment  of  the  smoke  nuisance  have 
iicen  impressed  upon  them  with  new 
birce.  Cities  have  come  to  know  that 


the  smoke  nuisance  is  harmful  and 
wasteful,  and  that  smoke  abatement  is 
practicable.  Cities  with  well-organized 
smoke  abatement  departments  which 
have  the  support  and  interest  of  city  ad¬ 
ministrations,  cities  which  know  the 
problem  before  them  and  which  have 
])lanned  broadly  and  deeply  for  its  solu¬ 
tion  have  every  reason  to  look  forward 
to  “Noble  and  joyous  cities,  unbeliev¬ 
ably  white.” 


Important  Points  to  Consider  in  Using  Soft  Coal 

By  C.  B.  THOMPSON, 

President  of  The  Thompson  Heater  Corporation. 


Fuel  economy  is  being  forced  on  the 
American  jieople  by  the  constantly  ad¬ 
vancing  price  for  all  kinds  of -fuel.  At 
the  present  time,  war  conditions  have  un¬ 
settled  prices  of  almost  every  commodity, 
including  the  various  fuels ;  but  when 
conditions  are  normal,  soft  coal  is  the 
cheapest  fuel  on  this  continent.  It  oc¬ 
curs  in  almost  every  State  and  territory, 
while  hard  coal  is  limited  to  a  compara¬ 
tively  small  area  of  one  state  only. 

The  comparative  prices  of  soft  and 
hard  coals  vary  for  different  localities. 
In  some  States  soft  coal  sells  for  about 
half  the  price  of  hard  coal.  In  other 
States  the  price  asked  for  one  ton  of 
hard  coal  will  buy  three  or  four  tons 
of  the  local  soft  coal. 

KKLATIVE  HEATING  VALUES  OE  HARD  AND 
SOFT  COAL. 

The  relative  heating  values  of  hard 
and  soft  coal  are  not  well  understood 
hy  the  general  public.  The  majority  of 
the  people  believe  that  for  heating  pur- 
))oses  two  and  one-half  to  three  tons  of 
hard  coal  are  equal  to  five  tons  of  soft 
coal.  Then  again,  many  coal  buyers  are 
under  the  impression  that  the  coal  show¬ 
ing  by  analysis  the  highest  heat  content 
is  the  most  valuable  coal  for  any  kind  of 
heating  purpose. 

Now,  in  fact,  neither  of  the  foregoing 


suppositions  is  correct.  Although  the 
United  States  Government  has  analyzed 
a  great  many  varieties  of  coal,  both  soft 
and  hard,  and  given  the  same  to  the  pub¬ 
lic  through  official  bulletins,  yet  in  none 
of  those  bulletins  can  the  user  find  any 
data  that  will  indicate  the  burning  char¬ 
acteristics  of  soft  coal. 

If  we  are  selecting  a  hard  coal  by 
analysis  we  try  to  get  a  coal  with  a  high 
heat  content  and  a  low  ash.  But  when 
it  comes  to  selecting  soft  coals  by  analy¬ 
sis,  the  problem  is  more  complicated. 

BEST  GRADES  OE  SOET  COAL  LIKELY  TO 
CAKE. 

If  we  select  for  heating  purposes  a 
soft  coal  of  the  highest  calorific  power 
or  heat  content  and  low  ash,  we  are 
likely  to  have  a  hard  caking  coal  that 
fuses  and  makes  into  a  hard  mass,  mak¬ 
ing  the  stoking  a  difficult  and  disagree¬ 
able  task. 

In  some  types  of  boilers  this  hard  cak¬ 
ing  variety  will  be  almost  unburnable. 
The  heat  content  of  the  eastern  soft  coal 
equals,  and  for  some  varieties  exceeds 
the  proximate  analyses  of  the  best  hard 
coal.  The  western  soft  coals  run  from 
10%  to  20%  lower  in  heat  content  than 
is  found  in  eastern  soft  coals. 

.  Notwithstanding  this,  the  western  soft 
coals  are  better  adapted  for  burning  in 


44  THB  HEATING  AND  VENTILATING  MAGAZINE 


down-draft  and  special  soft  coal  boilers 
than  are  the  eastern  coals.  This  is  so 
because  many  of  the  western  coals  are 
semi-caking ;  that  is,  the  coal  does  not 
fuse  and  run  together  under  heat  as 
readily  or  bake  so  hard  as  do  some  of 
the  eastern  coals,  and  for  this  reason  less 
stoking  is  necessary.  In  burning  soft 
coal  in  up-draft  boilers  the  caking  coal 
is  preferable  for  the  reason  that  the  coal 
fuses  at  comparatively  low  temperatures, 
forming  a  crust  in  the  upper  fuel  mass 
which  prevents  the  escape  of  the  volatile 
gas.  This  gas  is  thus  forced  to  the  sides 
of  the  firepot,  where  it  forms  an  inti¬ 
mate  mixture  with  the  oxygen,  ignites 
and  becomes  useful  heat. 

When  free-burning  or  semi-caking 
coal  is  burned  in  up-draft  boilers  the 
volatile  gases  which  constitute  from  30% 
to  40%  of  the  total  heat  content  escape 
through  the  upper  strata  of  coal  unig¬ 
nited  and  become  a  total  heat  loss. 

In  boilers  especially  designed  to  burn 
soft  coals  these  volatile  gases  burn  to 
useful  heat,  and  for  this  reason  a  semi- 
caking  coal  is  better  adapted  for  burn¬ 
ing  in  the  modern  soft  coal  boiler  than 
are  the  strong  caking  varieties. 

In  selecting  soft  coal  to  burn  in  speci¬ 
ally-designed  soft  coal  boilers  it  is  ad¬ 
visable  to  select  one  with  a  high  volatile 
gas  content,  as  this  item  indicates  a  free- 
burning  or  semi-caking  coal.  The  heat 
content  of  a  typical  western  coal  will 


run  about  as  follows : 

Volatile  matter 

39.65 

Fixed  carbon 

49.86 

Ash 

8.72 

B.T.U.  per  lb. 

12,000 

A  typical  eastern  so 

ft  coal  will  analvze 

about  as  follows : 

Volatile  matter 

24.7 

Fixed  carbon 

68.3 

Ash 

5.95 

B.T.U.  per  lb. 

14,280 

in  volatile  matter,  about  16%  being  a 
fair  average,  and,  as  is  well  known,  these 
coals  require  a  great  deal  of  stoking 
because  of  their  strong  caking  qualities. 
A  very  free  burning  coal  is  mined  in 
Ohio  which  burns  as  freely  as  charcoal. 
The  volatile  gas  content  in  this  coal 
runs  about  46%. 

Broadly  speaking,  the  difference  in  the 
cost  of  heating  with  soft  coal  as  against 
hard  coal  is  the  difference  in  the  cost 
per  ton.  The  exceptions  are  for  the 
lignite  and  sub-bituminous  which  are  low 
in  heat  content. 

There  are  many  who  object  to  using 
soft  coal,  for  various  reasons,  but  chiefly 
because  of  the  smoke  and  soot  accumu¬ 
lations.  A  properly-constructed  soft 
coal  boiler  will  eliminate  these  two  ob¬ 
jections.' 

WHY  PEA  COAL  SAVES  MORE  THAN  THE 

difference  in  price. 

A  valuable  hard  coal  product  is  pea 
coal  when  burned  in  boilers  specially 
constructed  for  same.  While  pea  coal 
at  the  present  time  costs  within  a  dollar 
of  the  price  of  stove  coal,  yet  where  it 
is  burned  in  place  of  stove  coal  the  sav¬ 
ing  is  very  much  greater  than  is  indi¬ 
cated  by  the  difference  in  price.  This 
is  so  because  in  practice  90%  of  fuel 
waste  is  due  to  burning  fuel  in  excess  of 
requirements.  When  pea  coal  is  burned 
its  density  prevents  runaway  fires,  and 
for  this  reason  it  is  an  excellent  draft 
stabilizer. 

There  are  many  instances  on  record 
where  the  change  from  stove  coal  burned 
in  an  up-draft  boiler  to  pea  coal  burned 
in  a  specially-designed  magazine  boiler 
has  effected  savings  as  high  as  40%, 
while  the  difference  in  price  of  the  two 
sizes  does  not  represent  at  the  present 
lime  more  than  15%  or  20%. 

Pea  coal  is  easily  and  cleanly  handled, 
and  when  burned  in  the  right  kind  of 
boiler  there  is  no  clinker.  It  is  too  dense 


to  burn  in  up-draft  boilers  unless  mixed 
'Phe  so-called  smokeless  coals  are  low  with  a  coarser  coal  or  with  broken  coke. 
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Practical  Notes  on  Chimneys  and  Draft 

By  W.  A.  PITTSFORD, 

Fngineer,  Kewanee  Boiler  Company. 


I'he  accompanying  illustrations  and 
data  are  taken  from  practical  notes  on 
chimney  construction  and  draft  troubles. 
Referring  to  Fig.  1,  it  will  be  seen  that 
there  will  be  trouble  with  the  draft  on 
the  building  in  the  lower  left-hand  cor¬ 
ner.  when  the  wind  currents  are  from 
certain  directions,  and  if  the  surround- 
inji  conditions  are  such  to  make  build¬ 
ings  of  this  character  necessary,  pro¬ 
visions  must  be  made  to  overcome  the 
downward  pressure  on  this  chimney  of 


sources  of  more  trouble  than  any  other 
one  thing  in  a  heating  plant.  Of  course, 
boilers  that  are  not  brick-set  usually 
have  a  fixed  damper  opening,  and  are 
usually  free  from  the  troubles  that  the 
brick-set  boiler  is  heir  to. 

Fig.  3  is  a  reproduction  of  an  actual 
occurrence  and  the  changes  made.  The 
heavy  line  shows  the  conditions  as 


nno 

nnn 

non 

_ _ J 

FIG.  1— BUILDINGS  DIFFERENTLY 
FECTED  BY  WIND  CONDITIONS. 


AF- 


found,  and  the  dotted  line  shows  the 
.  change.  This  represents  the  difference 
between  the  success  and  failure  of  this 
particular  installation. 

Fig.  4  shows  the  right  and  wrong  way 
of  connecting  brick-set  boilers  to  chim- 


the  lower  buildings,  when  the  wind  is 
from  the  higher  point. 

Fig,  2  is  a  representation  of  a  series 
of  tests  on  a  chimney  and  is  very  accu¬ 
rate,  showing  the  velocities  at  different 
points  in  the  chimney,  which  is  a  hexa¬ 
gon  shape  and  110  ft.  high.  Compared 
with  chimneys  of  the  same  area,  round 
or  ^([uare,  the  difference  is  so  slight  that 
it  is  scarcely  noticeable,  and  is  shown 
for  the  purpose  of  recommending  that 
if  a  stack  has  the  height  and  area,  its 
sliape  is  not  a  feature  to  condemn  the 
cliininey.  Of  course,  a  round  chimney  is 
preferable  in  all  cases,  but  is  not  abso- 
liit  ly  necessary.  However,  height  and 
■Oi  l  are  absolutely  necessary.  Breech- 
II!;;'  and  breeching  connections  are 


FIG  2.— RESULT  OF  TEST  OF  AIR  VELOCI¬ 
TIES  IN  CHIMNKY. 
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■  constructed 
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the  small  cross  section  to  the  right  ol 
the  figure.  This  will  not  interfere  with 
the  gases  from  any  other  boiler,  and 
when  open,  dampers  built  after  this  man¬ 
ner  will  allow  the  pull  of  the  stack  to 
begin  at  the  boiler,  instead  of  meeting  re¬ 
sistance  offered  by  a  wrong  construction 
which  reduces  the  size  of  the  original 
opening,  and  prevents  the  stack  from  de¬ 
livering  the  air  to  the  furnace  that  it 
would  or  should  deliver. 

Fig.  5  shows  the  damper  opening 
usually  found  in  horizontal  tubular  boil¬ 
ers,  and  though  it  may  have  the  proper 
area,  it  forms  a  contraction  and  resist¬ 
ance  to  the  gases  due  to- its  shape,  which 
should  be  as  shown  in  Fig.  6. 

Fig.  6  shows  the  opening  of  the 
damper  extending  the  entire  distance 
across  the  boiler,  and  allowing  the  free 
passage  of  the  gases  over  more  heating 
surface  than  is  allowed  in  Fig.  5,  while 
less  resistance  is  offered  to  the  flow  of 
the  gases  at  this  point.  In  all  settings 
where  the  free  flow  of  gases  is  required, 
there  is  nothing  gained  by  having  the 
construction  so  that  pockets  are  formed 
within  the  setting,  preventing  the  free 
circulation  of  the  gases  around  the  heat¬ 
ing  surface.  If  the  draft  is  too  strong, 


'ii _  ELEVATIO/J 

I'K;  3— CHAXGKS  MADE  IN  SMOKE  BREECH¬ 
ING  TO  REMEDY  POOR  CONDITIONS. 

neys  that  are  in  the  wrong  place.  If 
the  chimney  is  such  that  it  strikes  the 
center  line  of  the  boiler,  it  should  be 
connected  to  one  end  or  the  other  of  the 
boiler  by  curved  breeching.  The  correct 
way  of  setting  this,  however,  would  be 
to  either  have  the  chimney  at  the  front 
or  rear  of  the  boiler,  lessening  the 
length  of  breeching  run.  The  elevation 
shows  the  kind  of  connection  that  should 
be  at  the  rear  or  front,  and  in  no  case 
should  it  be  connected  with  the  center 
line  of  the  boiler.  The  damper  shown  in 
the  front  connection  on  the  elevation 
j)lan  is  wrong,  because  when  it  is  wide 
o])en  the  opening  is  half  closed.  It 
should  be  placed  at  the  side  of  the  boiler 
shown  in  the  plan  section.  If  at  the 
rear,  it  should  be  made  as  shown  in  the 
rear.  It  doesn’t  cost  any  more ;  is  al¬ 
ways  available  for  doing  its  duty,  and 
doesn’t  interfere  with  other  boilers  con¬ 
nected  on  the  same  run  of  breeching.  If 
the  breeching  is  carried  across  the  top, 
the  damjier  should  be  made  as  shown  in 


FIG.  4— RIGHT  AND  WRONG  WAY  OF  CONNECTING  BRICK-SET  BOILERS  TO  CHIMNEYS 

IN  WRONG  PLACli. 
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representing  the  same  setting,  chimney 
being  in  the  same  place  in  both  instances/ 
Fig.  9  is  a  chart  of  the  actual  steam 
consumption  of  2,500  sq.  ft.  of  radiation 
under  mild,  medium  and  severe  weather 
conditions,  to  produce  the  heat  neces¬ 
sary  to  heat  the  building.  The  capacity 
of  the  boiler  was  about  660  lbs.  of  steam 
per  hour.  It  will  be  noted  that  it  had 
very  little  to  do  under  the  mild  and 
medium  weather  conditions — that  is  to 
say,  that  the  load  was  quite  regular, 
and  the  outside  temperatures  were  above 
freezing  and  at  freezing,  while  the  in¬ 
side  temperatures  were  maintained  at 
70°  F.  The  top  curve  represents  a 


l  ies.  5  AND  6— CHANGES  MADE  IN  DAMP- 
l  U  OPENING  IN  SMOKE  BREECHING  TO 
SECURE  better  operation. 

the  damper  can  be  partially  closed  to 
obtain  the  desired  results,  so  that  the 
v(»liime  of  gas  that  the  chimney  will  pro¬ 
duce  or  the  draft  that  it  will  produce  is 
available  at  the  damper. 

I'ig.  7  is  a  reproduction  of  an  actual 
occurrence ;  the  heavy  lines  showing  the 
ordinary  construction  and  the  dotted 
lines  showing  the  change  on  this  type 
of  boiler.  It  represents  the  difference 
between  success  and  failure  on  this  par¬ 
ticular  setting  and  it  follows  in  every 
like  construction  and  practical  operation, 
where  breechings  are  built  after  this, 
manner  extraordinary  draft  losses  occur. 

In  Fig.  8  the  design  in  the  upper 
right-hand  corner  represents  the  usual 
construction  of  a  breeching  for  low- 
pressure  work ;  this  construction  very 
materially  reduces  the  draft  over  the 
construction  shown  in  the  lower  left- 
hand  corner  by  eliminating  three  Tight- 
angle  turns  of  the  gases. 

I'he  breeching  shown  in  the  lower  left- 
hand  corner  is  less  expensive  to  build 
and  is  better  from  every  point  of  view. 


FIG.  8— TYPICAU  DESIGNS  OF  SMOKE 
BREECHINGS. 

severe  weather  condition — around  15° 
below  zero,  and  shows  the  steam  neces¬ 
sary  to  be  produced  to  heat  2,500  sq.  ft. 
of  radiation.  In  this  given  instance,  it 
maintained  a  temperature  in  this  build¬ 
ing  of  70°.  The  curve  showing  the  radi¬ 
ation  of  the  boiler  indicates  what  in 
average  practice  would  be  the  size  of 
the  boiler  for  the  amount  of  radiation. 

These  curves  are  not  theoretical,  but 
were  obtained  by  weighing  the  condensa¬ 
tion  from  2,500  sq.  ft.  of  radiation  in 
actual  use,  and  are  used  here  to  impress 
upon  the  mind  of  everyone  who  is  deal¬ 
ing  with  this  phase  of  engineering,  the 
necessity  of  providing  a  draft  or  a  chim¬ 
ney  for  the  maximum  load  that  the  boiler 
will  be  called  upon  to  produce.  Every 
heating  boiler  is  subject  to  this  load 
fluctuation.  When  it  is  realized  that  the 
draft  required  to  cause  the  flow  of  gas 
increases  as  the  square  ^of  the  velocity. 


I  K,.  7— ANOTHER  INSTANCE  OF  REMEDY 
ING  CONDITIONS  BY  CHANGING 
SMOKE  BREECHING. 
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it  will  be  seen  that  this  is  very  important. 
For  instance,  if  a  half-inch  of  draft  in 
the  uptake  is  sufficient  for  satisfactory 
operation  at  one  capacity,  doubling  the 
capacity  at  least  doubles  the  quantity  of 
gas,  which  means  that  the  gas  must  flow 
twice  as  fast.  Assuming  that  the  fur¬ 
nace’s  efficiencies  and  temperatures  were 
the  same  in  both  cases,  theoretically, 
therefore,  it  would  take  four  times  as 
much  draft,  or  2  in.  as  measured  by  the 
water  column,  and  it  is  for  this  very 
reason  that  many  buildings  in  severe 
weather  conditions  are  not  heated  prop¬ 
erly. 

In  other  words,  it  is  the  usual  practice 


//ours  or  THE  DAY 


FIG.  9— RECORD  OF  STEAM  CONSUMPTION 
UNDER  MILD,  MEDIUM  AND  SEVERE 
CONDITIONS. 


on  a  one-story  building  to  build  a  one- 
story  chimney,  and  on  a  two-story  build¬ 
ing  to  build  a  two-story  chimney.  If  a 
three-story  building,  it  is  a  three-story 
chimney,  and  so  on  up  to  the  twenty-one 
story  buildings,  all  of  which  are  heat¬ 
ing  with  the  same  relative  capacity  boil¬ 
ers,  and  the  same  efficiencies  are  expected 
in  all  cases  (it  is  assumed  that  in  all 
cases  there  is  sufficient  radiation  to 
warm  the  building  to  the  proper  tempera¬ 
ture  under  all  outside  conditions). 

No  heating  boiler  should  be  connected 
to  any  chimney  whose  volume  is  suffi¬ 
cient,  that  does  not  produce  at  least 
2/ 10-in.  of  draft  at  the  damper.  If  there 
is  a  run  of  breeching  from  the  boiler 
to  the  chimney,  chimneys  must  be  higher 
than  where  this  connection  is  up  close  to 
the  boilers.  It  is  an  extremely  lame 
excuse  to  fall  back  on  the  old  state¬ 
ment  that  our  apartment  buildings  with 
the  proper  height  of  chimney  for  the 
proper  combustion  of  the  fuel,  Wuld 
look  like  factories.  Of  course,  in  dwell¬ 
ings  where  the  prevailing  apparatus  is 
hot  air  or  stoves,  this  rule  should  not 
necessarily  be  followed.  The  areas  of 
chimneys  for  heating  work  should  be  in 
the  proportion  of  four  and  one-half  to 
one  of  the  grate  surface. 


Smokeless  Combustion  as  Applied  to  Single  Grate  Boilers 

By  JAMES  F.  McINTIRE. 

Engineer  for  the  United  States  Radiator  Corporation. 


The  most  noticeable  effect  of  incom¬ 
plete  combustion  in  a  boiler  is  the  pro¬ 
duction  of  smoke.  Smoke,  however,  is 
usually  less  serious  from  the  standpoint 
of  efficiency  than  the  invisible  effects 
of  which  the  smoke  is  an  indication. 
Therefore,  aside  from  a  desire  to  meet 
the  smoke  abatement  law  requirements,  a 
boiler  should  be  designed  to  prevent  the 
loss  of  the  invisible  wasteful  gases  C  O, 
free  hydrogen  and  unburned  hydrocar¬ 
bons. 


Chemistry  of  combustion  proves  that 
this  loss  can  be  eliminated  if  just  enough 
air  is  supplied  and  if  all  the  combustible 
in  the  coal  is  consumed,  the  resultant 
flue  gas  containing  21%  C  O. 

This  complete  combustion  is  impos¬ 
sible  in  actual  practice,  due  chiefly  to  the 
fact  that  the  oxygen  of  the  air  can  not 
be  mixed  thoroughly  enough  with  all  the 
combustible  in  the  fuel. 

Excess  air  supplied  to  the  fuel  assists 
in  bringing  oxygen  in  contact  with  the 
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mentioned  Fig.  1  is  presented  to  show 
the  construction  of  a  smokeless  boiler 
which  contains  a  large  fire-box  or  fur¬ 
nace  where  bituminous  coal  is  burned 
at  a  rapid  rate  of  combustion.  The  air 
is  admitted  principally  through  the 
grates  and  fuel  bed,  with  an  auxiliary 
supply  admitted  at  the  front  of  the  fur¬ 
nace,  which  mixes  with  the  volatile  gases 
distilled  from  the  fuel  bed. 

These  volatile  gases  pass  from  the  fur¬ 
nace  into  a  mixing  chamber  through  two 
horizontal  openings  at  the  top  and  in  the 
back  of  the  bridge-wall  of  the  furnace 
(Fig.  2).  This  mixing  chamber  back 
of  the  furnace  is  formed  by  the  bridge- 
wall  at  the  front  and  an  ignition  wall  of 
fire-brick  at  the  rear  of  the  mixing 
chamber  (Fig.  3).  The  fire-brick  used 
in  the  mixing  wall  has  a  fusing  tem¬ 
perature  of  2700°  F. 

The  temperature  of  the  burning  gases 
coming  in  contact  with  this  ignition  wall 
does  not  reach  this  point  by  several  hun¬ 
dred  degrees  so  that  the  fire-brick  used 
in  the  ignition  wall  is  practically  inde¬ 
structible.  Because  of  the  continuous 
volume  of  burning  gases  pouring  from 
the  furnace  through  the  bridge  wall  and 
against  this  ignition  wall  it  is  constantly 
maintained  at  a  temperature  of  approxi¬ 
mately  1600°  or  about  400°  above  the 
ignition  point,  the  temperature  at  which 
these  gases  burn. 


combustible  but  all  excess  air  is  wasteful 
as  it  passes  through  the  boiler  to  the 
chimney  chemically  unchanged,  yet 
raised  in  temperature  400°  F.  or  more. 

The  amount  of  excess  air  required  for 


IIG.  1— TYPICAL  CONSTRUCTION  OF  SIN¬ 
GLE-GRATE  SMOKELESS  BOTT  kr  USING 
COKING  METHOD  OF  COMBUSTION. 

complete  combustion  can  be  greatly  re¬ 
duced  by  providing  a  means  of  mixing 
the  air  and  combustion  gases. 

The  more  complete  the  combustion  the 
more  smokeless  the  boiler  operates. 
When  combustible  gases  are  chilled  be¬ 
low  the  ignition  temperature,  due  either 
to  low  fire-box  temperatures  or  contact 
with  heating  surface,  combustion  is  ar¬ 
rested,  with  smoke  and  poor  economy  as 
the  result. 

As  an  illustration  of  the  points  just 


FIG.  2— BRIDGE  WALL  SECTION. 


FIG.  3— IGNITION  WALL  SECTION. 
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Ignition  wall  is  used  here  in  the  sense 
that  the  fire-brick  assists  in  igniting  the 
combustible  gases,  rather  than  the  com¬ 
mon  use  of  igniting  green  fuel. 

All  the  gases  from  the  furnace  must 
pass  through  this  mixing  chamber, 
and  while  they  enter  the  mixing  cham¬ 
ber  through  two  horizontal  openings. 
Fig.  2,  their  escape  from  the  mixing 
chamber  to  the  combustion  chamber  at 
the  rear  of  the  boiler  is  through  a  long 
vertical  opening  in  the  ignition  wall. 
Fig.  3,  the  area  of  which  is  slightly  less 
than  the  area  of  the  two  horizontal 
openings  into  the  mixing  chamber.  The 
effect  of  this  arrangement  is  a  conges¬ 
tion  and  intermixture  of  burning  gases 
within  the  mixing  chamber  in  contact 
constantly  with  the  ignition  wall,  which 
is  maintained  at  a  temperature  above  the 
ignition  point  of  the  gases. 

The  combustion  of  these  gases  is  com- 
])leted  in  the  combustion  chamber  at  the 


rear  of  the  boiler  where  the  temperature 
is  .but  slightly  lower  than  that  of  the 
mixing  chamber  and  well  above  the 
burning  point  of  these  gases.  From  the 
combustion  chamber  the  gases  are  rapid¬ 
ly  cooled  in  the  large  flues,  passing  to 
the  front  of  the  boiler  on  each  side.  Fig. 
1,  from  which  point  they  are  returned 
to  the  smoke-hood  through  the  inner 
flues  of  equal  area. 

The  use  of  this  mixing  chamber,  with 
its  ignition  wall,  and  the  combustion 
chamber,  is  intended  to  completely  bum 
the  volatile  matter  in  the  fuel  before  the 
gases  are  cooled  below  their  burning 
point,  and  thus  fulfill  the  requirements 
for  smokeless  combustion. 

As  the  volatile  matter  of  the  coal  is 
completely  burned  in  the  boiler  there  is 
no  smoke  to  escape  to  the  open  air  ex¬ 
cept  during  the  time  when  the  fire  doors 
are  open  and  the  coal  is  being  fed  to  the 
boiler. 


The  Sales  Engineer 

By  F.  R.  STILL. 

{Prom  a  paper  read  at  a  recent  meeting  of  the  Michigan  Chapter,  A.  S.  H.  &  V.  E.) 


Most  large  institutions  now  employ  an 
operating  staff  of  engineers  bearing,  at 
least,  the  following  titles,  and  some  con¬ 
cerns  have  many  others  in  addition,  viz.; 
consulting  engineer,  construction  engineer, 
engineers  of  tools  and  equipment,  electrical, 
power  plant,  chemical,  metallurgical,  pro¬ 
duction,  planning,  scheduling,  efficiency, 
costs,  estimating,  transportation,  service, 
inspection,  employment,  welfare  and  sales. 

There  is  hardly  any  other  branch  of  en¬ 
gineering  where  such  a  direct  measure  of 
a  man’s  efficiency  can  be  obtained  by  the 
manager  as  in  sales  engineering.  The 
sales  engineer  comes,  before  him  every  day 
in  one  form  or  another.  Maybe  it  is 
through  orders,  reports  of  sales,  expense 
accounts,  collections,  some  clause  in  a  con¬ 
tract.  service,  engineering;  but,  be  it  what 
it  may,  it  keeps  him  constantly  before  the 
manager  and  the  principal  heads  of  depart¬ 
ments  and  he  is  being  mentally  measured 
day  by  day  by  every  one  of  them. 

Exceptionally  good  men  are  scarce;  none 
of  them  are  ever  overlooked;  mediocre 


men  always  think  they  are,  and  some  of 
them  are  overlooked.  I  may  even  go  so  far 
as  to  say  that  some  of  them  are  purposely 
overlooked. 

The  qualifications  of  a  first  class  sales 
engineer  may  be  properly  divided  into  five 
heads,  entitled  educational,  practical,  busi¬ 
ness,  social  and  moral. 

EDUCATIONAL  TRAINING. 

Practically  every  concern  now  employs 
graduates  from  engineering  colleges  or 
schools  to  the  exclusion  of  all  others,  for 
any  branch  of  engineering  work.  A  few 
break  into  the  sales  work  who  have  come 
up  from  the  ranks,  but  not  many. 

In  addition  to  a  thorough  grounding  in 
general  engineering,  a  student  who  con¬ 
templates  sales  work  must  study  commer¬ 
cial  law,  insofar  as  it  concerns  building  con¬ 
struction,  land  titles,  liens,  bankruptcy,  re¬ 
ceivership,  corporation  acts,  contracts, 
bonds  and  commercial  paper. 

He  must  have  a  good  command  of  Ian- 
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guage,  know  how  to  give  expression  to  his 
thoughts,  be  able  to  write  good,  clear, 
definite  and  convincing  letters. 

His  engineering  knowledge  must  be  so 
broad  that  he  can  discuss  with  and  advise 
any  customer,  whether  such  be  an  archi¬ 
tect,  or  engineer  of  high  standing,  on  mat¬ 
ters  entirely  outside  his  own  particular 
specialty,  because  the  impression  gained 
by  the  customer  from  the  knowledge  he  ex¬ 
hibits  of  those  things  which  his  customer 
knows  all  about,  immediately  establishes 
the  confidence  the  customer  feels  he  can 
place  upon  the  advice  given  him  in  those 
things  about  which  he  knows  little  or  noth¬ 
ing. 

PR.\CTICAI.  TRAINING. 

This,  of  course,  covers  experiences,  more 
or  less  prolonged,  in  every  branch  of  his 
line  of  both  engineering  and  business.  It 
ncludes  machine  design,  planning  and  all 
the  other  branches  of  drafting-room  work; 
experience  in  all  the  various  departments 
of  the  office  and  shop;  outside  construction 
work;  estimating;  correcting  difficulties 
with  customers;  making  installations  work 
right,  etc.  Here  he  gets  his  hard  knocks 
and  learns  more  of  real  value  than  he  real¬ 
izes  until  later  on.  It  is  here  where  many 
of  the  students  break  down.  They  do  not 
understand  why  they  should  put  in  months 
at  this  sort  of  thing  after  spending  four 
years  at  college.  Those  who  stick  it  out 
are  always  glad  they  did,  long  after  it  is 
over. 

BUSINESS  TRAINING. 

Business  training  can  only  be  gained  by 
actually  doing  business  with  people.  Cer¬ 
tain  things  can  be  learned  from  books  and 
lectures  but  the  everyday  meeting  and 
dealing  with  people  is  the  final  course. 

One  can  learn  by  study  how  to  draw  up 
specifications,  contracts,  keep  a  set  of 
books,  draw  up  all  kinds  of  legal  forms, 
learn  how  to  determine  the  amount  of  credit 
to  extend  to  an  individual,  what  kind  of 
terms  to  allow,  how  to  figure  costs,  over¬ 
head  and  profit  on  various  kinds  of  work, 
but  it  takes  business  sagacity  coupled  with 
real  business  experience  to  avoid  the  many 
tr.aps  and  pitfalls  laid  for  a  salesman. 

SOCIAL  training. 

Most  corporations  look  quite  carefully 
into  the  home  life  and  surroundings  of 
every  young  man  for  this  class  of  work. 
It  is  necessary,  as  he  is  to  be  the  personal 
representative  of  the  company  and  he  must 


be  fit  to  associate  with  anybody.  He  must 
naturally  be  a  “good  mixer”  and  know  how 
to  wear  a  “Billy  Baxter  front.” 

He  must  cultivate  a  taste  for  clean  sport 
and  be  able  to  take  a  hand  at  most  of  the 
outdoor  and  indoor  games  which  form  the 
pastimes  of  business  men. 

He  must  be  pleasant  J^nd  agreeable  with¬ 
out  making  his  presence  offensively  notice¬ 
able  ;n  trying  to  attain  such  a  demeanor. 
It  must  be  natural. 

The  value  of  various  clubs,  societies  and 
fraternal  organizations  in  business  affairs 
is  questionable;  to  the  average  man  it  is 
repulsive  when  anybody  tries  to  work  such 
a  connection  as  a  leverage  to  get  attention 
or  special  consideration.  Most  men  will 
go  out  of  their  way  to  turn  down  such 
a  fellow. 

Belonging  to  some  such  organizations  is 
helpful  in  broadening  acquaintanceship  and 
frequently  does  lead  to  greater  familiarity 
than  might  be  possible  in  any  other  man¬ 
ner;  membership  in  such  societies  some¬ 
times  makes  it  convenient  to  approach  a 
man  on  business  matters,  whereas  it  might 
be  extremely  difficult  to  get  at  him  in  any 
other  way. 

MORAL  Training. 

Family  history,  home  training  and  tem¬ 
perament  count  more  in  the  “moral  char¬ 
acter”  of  every  young  man  than  anything 
else,  assuming  he  has  been  brought  up  in  the 
proper  home  surroundings.  A  man  can¬ 
not  be  a  real  gentleman,  unless  instinctively 
so  inclined. 

Clean  habits,  truthfulness,  the  temperate 
use  of  intoxicants,  no  gambling  instinbts 
and  respect  for  the  rights  of  others,  are  the 
cardinal  points  for  consideration  in  measur¬ 
ing  up  the  moral  character  of  any  young 
man. 

finally. 

As  time  goes  one,  the  competition  for 
the  higher  positions  becomes  fiercer;  not 
only  is  it  harder  for  the  young  man  to  get 
started  in  desirable  places,  but  it  is  also 
becoming  harder  for  the  old  heads  to  hold 
on  "to  their  positions.  The  changes  which 
take  place  in  some  institutions  are  swift  and 
surprising.  It  is  a  race  for  supremacy  by 
merit  and  is  only  won  by  the  best  equipped. 

In  sales  engineering  work  a  man  has  no 
chance  for  demotion;  it  is  a  case  with  him 
of  going  higher  or  getting  otft.  If  his 
salary  and  expenses  exceed  a  certain,  per¬ 
centage  of  his  sales,  he  is  a  doomed  man  in 
most  instances. 
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IN  PREPARING  the  matter  appear¬ 
ing  in  this  issue  on  the  smokeless 
combustion  of  coal  it  was  impossible  not 
to  realize  the  fact  that  a  strange  com¬ 
bination  of  circumstances  has  raised  the 
smokeless  boiler  to  a  place  of  pre-emi¬ 
nence  in  the  development  of  the  art  of 
heating,  at  the  same  time  making  a  dis¬ 
cussion  of  this  subject  one  of  the  most 
timely  that  could  be  brought  before  our 
readers.  While  for  the  past  twenty 
years  various  cities  in  the  United  States 
located  in  what  are  known  as  the  soft 
coal  regions  have  been  battling  with  the 
smoke  nuisance,  the  campaign  attracted 
but  little  attention  in  other  localities  that 
were  not  put  to  the  necessity  of  using 
soft  coal. 

This  was  the  situation  when  the  Eu¬ 
ropean  War  brought  home  the  /act  that 
the  price  of  coal  was  not  a  stable  prop¬ 
osition  after  all  and  that  a  situation 
might  easily  arise  that  would  make  it 
necessary  to  substitute  cheaper  grades 


of  coal  for  the  expensive  grades  that 
such  sections  as  the  East  had  always 
been  accustomed  to.  In  recent  months 
this  situation  has  developed  rapidly.  Not 
only  has  the  price  of  coal  soared  to  un¬ 
heard-of  heights,  but,  as  central  heating 
plant  managers  so  well  know,  coal  be¬ 
came  difficult  to  obtain  at  any  price. 
At  this  critical  juncture  came  the  regu¬ 
lation  by  the  government  of  both  whole¬ 
sale  and  retail  coal  prices.  While  the 
government’s  action  served  to  clarify  the 
situation,  in  a  way,  it  left  no  doubt  in  the 
mind  of  anyone  that  high  coal  prices 
have  come  to  stay.  That  is  to  say,  we 
are  at  the  threshold  of  a  new  coal  era 
both  for  heating  and  power  plants  in 
which  the  smaller  sizes  of  anthracite  and 
soft  coal  are  to  have  the  call. 

With  this  situation  clearly  understood 
it  is  a  matter  of  the  utmost  interest  to 
the  heating  engineer  to  know  that  Amer¬ 
ican  ingenuity  has  developed  numerous 
types  of  apparatus  in  which  bituminous 
coal  can  be  successfully  used,  practically 
without  smoke,  and  with  an  adaptability 
ranging  from  small  residence  work  to 
that  of  apartment  houses  and  other 
large  buildings.  That  the  manufactur¬ 
ers  have  been  quick  to  realize  this  is 
evidenced  by  the  unusual  number  of  an¬ 
nouncements  of  their  product  appearing 
this  month  in  our  advertising  columns. 
Incidentally  it  is  a  matter  of  gratifica¬ 
tion  to  state  that  this  is  the  second  largest 
number  of  The  Heating  and  Venti¬ 
lating  Magazine  we  have  ever  issued, 
and  the  largest  in  point  of  advertising 
patronage.  It  is  also  proper  to  state  that 
the  editorial  management  of  our  second 
annual  Smokeless  Boiler  Number  has 
been  in  the  hands  of  Martin  A.  Rooney, 
formerly  smoke  inspector  of  Nashville, 
Tenn.,  whose  wide  experience  and 
knowledge  of  smoke  abatement  work  is 
reflected  in  the  character  and  scope  of 
this  month’s  contents. 
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Novel  Method  for  Obtaining  Height  of  Chimney 


A  novel  method  for  obtauiing  the  height 
of  a  chimney  was  described  in  a  recent 
number  of  the  Ideal  Heating  Journal, 
tiie  periodical  of  the  American  Radiator 
Company.  Two  indirect  methods  were 
shown  which  are  reproduced  herewith. 
Following  are  the  directions:  Take  an  ex¬ 
tension  rule  so  arranged  that  two  sections 
of  the  rule  are  at  right  angles  to  two  other 
sections  of  equal  length,  as  shown  in  the 
sketch.  Figure  A.  Place  the  eye  at  the  end 
Of  the  long  arm  and  move  away  from  the 
chimney  until  the  top  and  bottom  of  the 
cliimney  are  in  line  with  the  top  and  bot¬ 
tom  points  of  the  short  arms  of  the  exten¬ 
sion  rule.  Care  should  be  exercised  in 
having  the  eye  close  to  the  end  of  the  rule. 
When  the  points  suggested  above  are  in 
alignment,  measure  the  distance  from  your 
position  to  the  base  of  the  chimney.  This 
distance  will  give  the  height  of  this  stack. 
It  is,  of  course,  necessary  to  measure  this 
distance  on  level  ground.  To  the  distance 
thus  obtained,  add  the  distance  from  the 
ground  to  the  basement  floor.  In  place 
of  the  extension  rule  there  may  be  used 
two  sticks  of  equal  length,  approximately 
2  ft.  long,  with  one  stick  fastened  in  the 
middle  at  right  angles  to  the  end  of  the 
other.  The  second  suggestion.  Figure  B, 
is  to  obtain  a  pan  and  fill  with  water,  plac¬ 
ing  the  pan  on  the  ground  at  a  distance 
from  the  chimney.  Then  move  back  until 
the  reflection  of  the  top  of  the  chimney  ap¬ 
pears  in  the  water.  Measure  the  distance 
you  are  standing  from  the  pan,  also  the 
distance  from  the  pan  to  the  base  of  the 
chimney,  and  the  distance  from  the  ground 
to  the  observer’s  eye.  The  height  of  the 
chimney  may  then  be  determined  as  fol¬ 
lows:  Multiply  the  distance  in  feet  from 
the  pan  to  the  chimney  by  the  distance  in 
feet  from  the  ground  to  the  eye  of  the  ob¬ 
server  and  divide  this  product  by  the  dis- 
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tance  in  feet  from  the  observer  to  the  pan. 
The  result  will  give  the  required  height 
from  ground  to  top  of  chimney.  To  this 
distance  should  be  added,  as  in  the  first 
case,  the  distance  from  the  ground  to  the 
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FIG.  B. 

basement  floor.  A  looking  glass  may  be 
used  in  place  of  the  pan  of  water. 


Twelfth  Annual  Convention  of  Smoke 
Prevention  Association. 

Among  the  papers  read  at  the  twelfth 
annual  convention  of  the  Smoke  Preven¬ 
tion  Association,  held  in  Columbus,  O., 
September  25-27,  was  one  by  Henry  Miso- 
stow  on  “Proportioning  a  Chimney  on  a 
Fuel  Basis,”  and  one  by  W.  C.  Ross  on 
“The  Manufacture  of  By-Product  Coke  and 
Its  Effect  on  the  Domestic  Smoke  Prob¬ 
lem.”  A  report  was  presented  of  the  gov¬ 
ernment  tests  held  at  the  Bureau  of  Mines 
in  Pittsburgh  and  there  was  also  a  topical 
discussion  of  the  subject  of  powdered  coal. 
One  day’s  session  was  given  over  to  smoke 
abatement  in  relation  to  locomotives. 

L.  H.  Reed,  of  Chicago,  was  re-elected 
president  of  the  association;  Daniel  Ma¬ 
loney,  of  New  York,  was  elected  first  vice- 
president;  J.  T.  Corbett,  Michigan  City, 
Mich.,  second  vice-president;  and  Frank  A. 
Chambers,  Chicago,  secretary  and  treas¬ 
urer. 

Newark,  N.  J.,  was  chosen  as  the’  next 
convention  city. 
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Notes  on  Boiler  Feeding 


When  a  boiler  or  battery  of  boilers  is 
operated  at  a  steam  pressure  higher  than 
that  carried  in  the  heating  system  it  is 
impossible  to  return  the  condensation  by 
gravity;  with  an  open  feed-water  heater 
it  is  also  impossible  to  have  any  pressure 
on  the  feed  water  over  5  lbs.  gauge  because 
the  heater — in  utilizing  the  exhaust  steam 
from  the  engines — must,  at  the  same  time, 
keep  the  back  pressure  .down  to  as  low  a 
point  as  possible.  Therefore,  some  means 
of  forcing  water  into  the  boiler  against 
the  boiler  pressure  must  be  supplied. 

For  this  reason  in  every  power  plant 
boiler-feed  devices  are  installed  for  the  pur¬ 
pose  of  replacing  the  water  in  the  boilers 
as  fast  as  it  is  evaporated  into  steam. 
Usually  these  devices  provide  for  the  sup¬ 
plying  of  hot  feed-water,  as  the  economy 
of  heating  feed-water  is  now  fully  recog¬ 
nized  and  the  advantage  of  saving  tempera¬ 
ture  strains  on  the  boiler,  by  having  the 
feed-M'ater  as  near  the  boiler  temperature 
as  possible,  is  self-evident. 

three  general  types  of  boiler-feed  pumps. 

The  most  common  method  of  boiler  feed¬ 
ing  is  by  means  of  boiler-feed  pumps  of  which 
there  are  an  infinite  number  of  varieties.  All 
feed-pumps,  however,  may  be  classified  into 
three  general  types  according  to  their  method 
of  operation,  viz.: 

(а)  Piston  and  plunger  pumps. 

(б)  Rotary  and  screw  pumps. 

(r)  Centrifugal  pumps. 

(d)  Jet  pumps. 

Piston  and  plunger  pumps — which  are  by 
far  the  most  common  type  of  boiler  feed 
pump  used  for  building  power-plants — con¬ 
sist  of  two  cylinders  in  one  of  which  steam 
operates  a  piston,  connected  by  a  piston  rod, 
to  the  piston  or  plunger  in  the  water  cylin¬ 
der.  thus  moving  the  water  and  resulting 
in  pumping  when  properly  arranged  and 
valved. 

These  pumps,  when  consisting  of  one 


water  cylinder,  are  termed  “simple”  pumps 
and  give  a  pulsating  discharge  which  is 
overcome  to  some  extent  by  mounting  two 
pumps  together  and  operating  the  steam 
ends,  so  that  one  pump  is  in  the  middle  of 
its  stroke  when  the  other  is  at  the  end. 
Such  pumps  are  termed  “duplex”  pumps 
and  are  much  perferable  to  the  simple 
pump.  Practically  all  boiler-feed  pumps 
are  built  double-acting — that  is,  the  piston 
or  plunger  moving  toward  one  end  of  the 
cylinder  is  not  only  forcing  the  water  along 
ahead  of  it  but  is  also  drawing  water  into 
the  cylinder  behind,  ready  to  be  pumped  out 
on  the  reverse  stroke. 

A  piston  pump  is  not  regarded  by  some 
as  highly  as  a  plunger  pump,  the  water  be¬ 
tween  the  piston  and  cylinder  being  much 
harder  to  take  care  of  than  if  a  plunger  and 
bushing  are  used;  “outside  packed”  pumps 
are  more  easily  repaired  than  those  with 
inside  packing. 

To  illustrate  clearly  the  difference  be¬ 
tween  the  piston  and  plunger  type  of 
pumps  Figs.  1  and  2  are  shown.  In  Fig.  1 
the  piston  arrangement  is  given,  the  piston 
operating  within  a  cjdinder  in  the  same 
manner  as  the  steam  piston  in  the  steam 
cylinder  at  the  opposite  end  of  the  pump. 
The  piston  moving  back  and  forth  inside 
the  cylinder,  draws  the  water  from  the  suc¬ 
tion  chamber  up  through  the  lower  set  of 
valves  into  the  pump  chamber;  on  the  re¬ 
verse  movement  the  water  is  driven  out  of 
the  pump  chamber  and  up  into  the  dis¬ 
charge  chamber  through  the  upper  set  of 
valves.  Wear  in  the  cylinder  can  only  be 
taken  care  of  by  means  of  reboring. 

In  Fig.  2  the  plunger  arrangement  is  in¬ 
dicated,  the  plunger  moving  back  and  forth 
inside  of  the  bushing  shown;  the  cycle  of 
operation  is  similar  to  the  piston  pump  but 
the  location  of  valves  and  chambers  is 
slightly  changed.  The  steam  consumption 
of  these  pumps  runs  from  60  to  120  lbs. 
per  H.  P.  but,  as  the  exhaust  is  used  in 
the  heating  system  and  as  the  pump  H.  P. 
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is  a  relatively  small  amount,  this  is  not  a 
serious  matter. 

HOW  TO  FIGURE  DISCHARGE  FROM  “siMPUE” 
PUMP. 

On  piston  'and  plunger  pumps  the  piston 
speed  should  never  exceed  100  ft.  per  minute 
or  60  double  strokes  so  that  the  discharge 
from  any  “simple”  pump  is  obtained  by  the 
following  formula : 

100  A  X  7.5  +  S  =  gallons  per  minute  de¬ 
livered. 

When  A  =  Area  of  water  cylinder  in 
square  feet 

100  Piston  speed  in  feet  per  min¬ 
ute 

7.5  =  Gallons  per  cubic  foot 

S  =  Slippage — usually  10%  to  15% 
in  ordinary  pumps 

Thus,  for  12,000  gallons  per  hour 

12000  12000 

100  A  X  7.5  - - h  10%  of  - 

60  60 

200  +  20 

A  = - 

100  X  7.5 

220 

A  = - 

750 

A  =  0.293  sq.  ft. 

Diameter  =  0.61  ft.  or  8  in.  diameter. 

For  a  “duplex”  pump  the  area  of  each 
cylinder  would  be  just  one-half  or 


0.293 

-  =  0.146  sq.  ft. 

2 

Diameter  =  0.43  ft.  or  5%  in.  Prob¬ 
ably  a  5-in.  cylinder  would  be  used. 

Air  chambers  are  recommended  on  all 
piston  pumps  to  absorb  the  shock  of  discharge 
and  provision  would  be  made  for  renewing  the 
air  supply  as  fast  as  it  is  carried  away  by  the 
water.  One  large  power  producing  corpora¬ 
tion  has  all  their  air  cylinders  tapped  and 
gauge  glasses  installed  so  that  the  quantity 
of  air  is  visible  to  the  engineer  at  all  times. 
The  volume  of  the  air  chamber  on  single 
pumps  should  be  equal  to  three  or  four  times 
the  volume  of  the  water  cylinder,  but  on 
“duplex”,  one-half  to  one-third  the  volume 
of  the  water  cylinder  is  sufficient. 

To  check  the  size  of  the  steam  cylinder,  the 
operating  steam  pressure  must  be  known  and 
the  total  head  against  which  the  pump  is 
operating,  including  both  suction  and  dis¬ 
charge.  It  is  not  usually  customary  to  have 
a  boiler-feed  pump,  which  is  handling  hot 
feed-water,  do  any  lifting  on  the  suction  side 
so  that  the  discharge  pressure  only  need  be 
considered.  With  100  Ihs.  of  boiler  pressure 
the  pump  must  discharge  against  the  boiler 
pressure  plus  the  pipe  friction  between  the 
pump  and  the  boilers. 

If  10  lbs.  friction  in  the  pipe  line  is  allowed 
the  total  pressure  against  which  the  pump 
operates  will  be  100  lbs.  -f  10  lbs.  =  110  lbs. 
per  square  inch.  But  the  pump  also  has  inter¬ 
nal  friction  within  itself  for  which  it  is 
customary  to  allow  about  25%.  Then  if  the 
water  cylinder  is  8  in.  in  diameter  the  total 
load  on  the  piston  will  be 

50.26  X  no  X  125%  or 
50.26  X  137.5,  or  6911  lbs.  ^ 

To  counterbalance  this  on  the  steam  end 
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the  area  of  the  steam  cylinder  must  be  not 
less  than 

6911  100  =  69.1  sq.  in  or  9^2  in. 

With  a  duplex  pump  it  would  be  19.63  X 
110  X  125%,  or  2699  lbs. 

2699  ^  100  =  27  sq.  in.,  or  6-in.  cylinder. 

The  length  of  stroke  is  obtained  as  follows; 

Piston  Speed  =  100  f.p.m. 

Maximum  number  of  double  strokes  —  60. 

Total  number  of  single  strokes  =  60  X  2, 
or  120. 

100  ft.  movement  120  single  strokes  — 
0.83  ft.  per  stroke,  or  5/6X12=10  in.  stroke. 

Therefore  the  size  pump  required  would  be  a 

9^  in.  X  8  in.  X  10  in.  single,  or  a 

6  in.  X  5  in.  X  10  in.  duplex. 

The  reader,  of  course,  is  aware  that  in  de¬ 
signating  a  >steam  pump  the  first  figure  is 
the  diameter  of  the  steam  cylinder,  the  second 
figure  the  diameter  of  the  water  cylinder 
and  the  last  figure  the  stroke-all  in  inches.  ^ 

As  a  basis  for  figuring  the  gallons  per  min¬ 
ute  required,  the  maximum  number  of  pounds 
of  steam  made  per  hour  is  divided  by  SYs. 
Where  the  boiler  horsepower  is  used  as  a 
basis,  the  nominal  rating  must  not  be  used 
but  instead  the  actual  boiler  horsepower  pro¬ 
duced.  Thus,  for  200  H.P.  boilers  run  at 
25%  overload  the  actual  B.H.P.  produced  is 
200  X  1.25  =  250  H.P. 

250  X  30  lbs.  of  water  =  7500  lbs.  of  water 
per  hour. 

7500  8VS  —  900  gal.  of  water  per  hour, 
which  should  be  increased  slightly  for  safety, 
calling  it,  say,  1000  g.p.h. 

Good  practice  demands  the  installation 
on  small  plants  of  two  pumps  each  of  100% 
capacity,  either  of  which  can  feed  all  the 
boilers  when  carrying  their  maximum  load. 
On  larger  plants  three  pumps  are  sometimes 
used  each  of  50%  capacity  so  that  any  two 
can  supply  the  boilers,  wdth  the  third  as  a 
spare  pump. 

In  cases  of  economy  a  pump  used  for  an¬ 
other  purpose  is  sometimes  depended  upon 
as  a  spare  pump  in  case  of  emergency.  For 
instance,  a  hot  water  circulating  pump  made 
of  the  same  type  and  capacity  as  the  boiler- 
feed  pumps  might — by  proper  cross-con¬ 
necting — be  made  to  save  the  installation 
of  another  spare  pump. 

A  three-cylinder  pump  is  termed  a  "trip¬ 
lex”  pump,  but  is  so  seldom  used  for  boiler 
feed  that  it  may  be  ignored  in  this  discus¬ 
sion. 

ROTARY  AND  SCREW  PUMPS. 

The  second  classification  of  pumps,  viz.: 
rotary  and  screw  pumps — is  but  little  used 
for  power  plants.  These  pumps  operate 
by  the  interlocking  of  lobes  or  screw 
threads  between  tw'o  parallel  shafts,  com¬ 


bined  with  the  movement  of  the  lobes  or 
^crew  threads  against  the  casing.  The 
travelling  of  the  lobes  or  the  threads  along 
the  casing  transports  water  from  the  suc¬ 
tion  to  the  discharge  side  while  its  return 
is  prevented  by  the  interlocking  of  the 


FIG.  3— TYPICAI^  ROTARY  PUMP. 


lobes  or  threads  in  the  middle.  A  rotary 
pump  is  illustrated  in  Fig.  3  and  it  is  self- 
evident  that  it  would  be  impossible  to  ac¬ 
commodate  wear  in  such  an  arrangement, 
this  indeed  being  the  greatest  objection  to 
this  type.  Their  use  is  more  common  for 
fire  service  where  short  service  and  positive 
action  are  the  main  features  of  their  opera¬ 
tion. 

centrifugae  Pumps. 

The  third  classification  of  pumps  includes 
all  centrifugal  pumps  in  which  the  water 
builds  up  a  pressure  against  the  outside  cas¬ 
ing  from  its  centrifugal  force  caused  by 
being  rapidly  rotated  by  an  interior  pro¬ 
peller.  The  action  is  largely  similar  to  that 
attained  in  the  centrifugal  fan  familiar  to 
all  our  readers.  To  balance  the  pressure 
the  suction  water  is  often  admitted  to  the 
center  of  the  casing  from  both  sides  and 
discharge  taken  from  the  side  of  the  casing, 
as  shown  in  Fig.  4.  These  pumps  are  not 
particularly  efficient,  the  efficiency  hover¬ 
ing  around  50%  to  60%  and  falling  off 
rapidly  at  high  pressures;  when  used  for 
boiler-feed  purposes  they  are  compounded 
into  two-stage  or  three-stage  pumps,  each 
stage  being  virtually  a  complete  centrifu¬ 
gal  pump  in  which  the  water  enters  the 
suction  at  the  pressure  discharged  from  the 
previous  stage  and  is  boosted  up  in  pres¬ 
sure  by  the  addition  of  the  centrifugal  pres¬ 
sure  created  by  the  stage  in  question.  Each 
stage  is  usually  considered  as  raising  40 
to  50  lbs.  pressure;  thus  a  pump  operating 
against  35  lbs.  would  be  a  single-stage. 
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against  80  lbs.,  a  two-stage  and  against 
125  lbs.  a  three-stage  pump.  All  centrifu¬ 
gal  pumps  must  be  belt,  motor  or  steam 
turbine  driven,  owing  to  their  high  speeds. 

The  amount  of  slip  which  may  be  ex¬ 
pected  in  centrifugal  pumps  expressed  in 
percentage  of  the  theoretical  volume 
pumped  is  as  follows: 

Small  size:  at  low  speed  60%  at  high 
speed  75%. 

Medium  size:  at  low  speed  40%  at  high 
speed  50%. 

Large  size:  at  low  speed  15%  at  high 
speed  25%. 

JET  PUMPS. 

The  jet  pump,  when  used  for  boiler-feed 
work  consists  of  a  device  that  is  commonly 
termed  an  “injector”  and  its  principle  of 
operation  seems  to  introduce  a  real  mechani¬ 
cal  paradox.  How  a  jet  of  steam  which  must 
be  fed  from  a  source  of  steam  supply  at  a 
pressure  somewhat  lower  than  the  boiler  (due 
to  the  pipe  friction)  can  attain  a  velocity  suffi¬ 
cient  to  again  re-enter  the  boiler  against  the 


FIG.  4— TYPICAL  FORM  OF  CENTRIFUGAL 
PUMP. 

higher  pressure  seems  peculiar ;  that  it  can 
not  only  insert  itself  but  at  the  same  time 
can  carry  sufficient  water  with  it  to  serve  as 
a  feed  for  the  boiler  is  very  remarkable,  and 
the  fact  that  it  can  lift  this  water  a  consider¬ 
able  distance  by  suction  in  order  to  accom¬ 
plish  its  work  seems  impossible. 

The  most  simple  form  of  injector  is  illus¬ 
trated  in  Fig.  5  where  opening  the  steam  valve 
in  the  steam  line  will  cause  steam  to  flow  at 
a  high  velocity  through  the  interior  nozzle 
and  into  the  pipe  leading  to  the  boiler.  In 
order  to  start  the  lifting  of  water  through  the 
suction  line  a  cold  water  line  is  connected  in 
at  the  top  so  as  to  allow  the  condensing  of 
the  steam  jet  after  it  has  started,  thus  pro¬ 
ducing  a  vacuum  and  drawing  up  the  water 
in  the  suction  pipe,  after  which  the  water 
valve  is  closed.  If  the  suction  pipe  is  fur¬ 


nished  with  water  under  sufficient  head  to 
cause  it  to  flow  into  the  boiler  pipe  without, 
requiring  suction  the  water  pipe  may  be 
omitted. 


FIG.  5— SIMPLE  FORM  OF  INJECTOR. 


The  thermal  efficiency  of  an  injector  is  al¬ 
most  .100%  as  practically  all  the  heat  in  the 
steam  is  again  returned  to  the  boiler,  but  it 
will  not  handle  hot  feed-water  and  therein 
lies  its  objection.  The  injector  principle  has 
been  developed  along  various  lines  by  manu¬ 
facturers  and  there  are  many  good  and  re¬ 
liable  makes  on  the  market;  the  use  of  the 
injector  in  the  building  power  plant  is  limited 
to  emergency  cases  only.  In  some  instances 
they  are  installed  in  place  of  a  spare  boiler- 
feed  pump,  resulting  in  quite  a  saving  on  the 
initial  expense  for  pumps. 


Notes 

It  is  claimed  that  63%  of  New  York’s 
154  largest  buildings,  representing  78%  of 
the  total  valuation,  have  independent  power 
plants.  The  buildings  listed  in  classes  show 
that  of  the 

Railroad  Stations  . .  100%  have  power  plants 

Hotels  .  96% 

Offices  and  Stores  ..  72% 

Banks  .  57% 

Clubs  .  57% 

Apartments  .  37% 

Theatres  .  0% 

In  Philadelphia  for  a  given  section,  out  of 
192  buildings,  137  have  power  plants. 


In  these  days  of  the  high  cost  of  brass 
strict  watch  should  be  maintained  of  articles 
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furnished  under  specifications  calling  for 
brass.  Some  unscrupulous  manufacturers 
are  turning  out  iron  or  steel  parts  and  hav¬ 
ing  them  brass  plated,  giving  them  every 
outward  appearance  of  the  genuine  article. 
A  small  magnet  carried  in  the  pocket  will 
enable  one  to  detect  such  substitution,  as 
the  magnet  will  cling  to  any  object ‘con¬ 
taining  iron  or  steel. 


Removing  Oil  from  Radiators. 

Editor  Heating  and  Ventilating  Magazine; 

I  have  a  large  amount  of  radiation  on  a 
forced  hot  water  system  which  has  grown 
quite  inefficient  due  to  oil  getting  into  the  sys¬ 
tem  from  the  fuel  oil  lines.  Please  inform 
me  the  best  way  to  clean  the  oil  from  the 
inside  of  cast-iron  radiation.  Turning  high- 
pressure  steam  and  boiling  water  into  the 
radiation  will  likely  wash  it  out,  but  will  it 
remove  the  oil  film?  Could  you  suggest 
any  acid  or  lye  bath  or  any  practical  method 
of  cutting  the  oil  out?  Also,  can  you  offer 
any  suggestions  as  to  making  a  permanent 
washing  apparatus  for  radiators? 

L.  L.  B. 

Bremerton,  Wash. 

Oil  is  not  a  new  factor  to  be  encountered 
in  steam  heating  systems  and  its  existence 
therein  results  in  numerous  troubles  such 
as  a  fluctuating  w^ater-line  in  the  boilers, 
water  in  the  steam  lines,  water  hammer, 
and  loss  of  efficiency  in  the  radiating  sur¬ 
face.  Oil  is  hardly  ever  encountered,  how¬ 
ever,  in  any  but  new  systems  and  in  this 
respect  our  correspondent’s  complaint  is 
very  unusual;  how  fuel  oil  could  enter  a 
hot  water  heating  system  against  the  static 
.head  of  the  water -contained  therein,  is  not 
very  easy  to  conceive  but  assuming  that 
the  oil  has  entered  the  system  the  thing 
is  to  get  rid  of  it  as  thoroughly  as  possible 
and  in  the  quickest  practical  manner. 

For  this  we  w'ould  recommend  the  well- 
known  soda  treatment  which  (on  a  steam 
system)  consists  of  adding  about  5  lbs.  of 
common  washing  soda  to  the  boiler  water 
and  boiling  slowly  for  an  hour,  then  blow¬ 
ing  off  the  entire  charge  and  refilling  with 
cold  w'ater;  this  second  charge  is  filled  up 
higher  than  the  proper  water  line  so  as  to 
thoroughly  wash  out  the  interior  of  the 
boiler  and.  after  boiling  for  a  short  inter¬ 
val,  is  also  blown  off.  Then  the  boiler  is 


refilled  a  second  time  and  is  ready  for  use. 
This  process  is  repeated  whenever  the  oil 
coming  back  from  the  piping  system  col¬ 
lects  in  sufficient  quantity  to  become 
troublesome. 

In  the  case  under  consideration,  owing 
to  its  being  a  hot-water  system  with  “a 
large  amount  of  radiation,”  it  is  probable 
that  15  or  20  lbs.  of  soda  would  have  to 
be  used  in  order  to  produce  a  solution  of 
the  required  strength  with  such  a  large 
volume  of  water.  This  soda  dissolved  in 
water  and  injected  into  the  system  can  be 
circulated  through  the  pipes  and  radiators 
by  the  circulation  pump,  then  the  system 
emptied,  refilled  and  washed  out,  and  then 
refilled  a  second  time  the  same  as  for  a 
steam  boiler. 

Owing  to  its  being  impossible  to  “boil 
out”  the  system  with  the  soda  solution  the 
results  may  not  be  wholly  satisfactory  and, 
if  an  examination  after  the  soda  treatment 
shows  the  oil  still  present,  lye  or  potash 
should  be  used  as  a  final  remedy.  It  is 
not  necessary  to  use  as  much  lye  as.  soda, 
probably  about  5  lbs.  will  be  sufficient  to 
remove  the  oil;  the  action  of  the  lye  when 
coming  into  contact  with  grease  or  oil  is 
to  cut  the  grease  so  as  to  make  it  dissolv¬ 
able  in  water,  a  familiar  example  of  this 
being  found  in  common  soap;  the  grease 
after  dissolving  in  the  water  and  forming  a 
soapy  solution  is  carried  out  of  the  system 
when  the  water  is  changed. 

We  do  not  know  of  any  way  of  “mak¬ 
ing  a  permanent  washing  apparatus  for 
radiators,”  if  by  this  is  meant  a  method  of 
continuously  cleaning  them  of  oil.  In  a 
hot-water  system  the  oil  would  be  likely 
to  seek  the  highest  parts  of  the  system,  col¬ 
lecting  there  due  to  its  lighter  specific 
gravity,  and  a  blowoff  or  overflow  from 
such  points  might  remove  the  major  part 
of  the  trouble;  it  would  not,  however,  pre¬ 
vent  the  oil  forming  a  film  on  the  interior 
of  the  piping  and  radiators  which  is  the 
greatest  source  of  trouble  here. 

We  do  not  believe  that  high  pressure 
steam  or  hot  boiling  water  would  be  of  any 
use  in  removing  the  oil  but,  on  the  con¬ 
trary,  might  burst  the  radiators  due  to  the 
excessive  pressure. 


Are  Two  Smaller  Boilers  as  Efficient  as 
One  Large  Boiler,  the  Capacities 
Being  Equal? 

Editor  Heating  and  Ventilating  Magazine: 

I  would  appreciate  your  opinion  on  the 
following  much  discussed  question ; 

Which  is  the  more  efficient,  one  larger 
cast-iron  sectional  boiler  for  a  low-pressure 
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heating  job,  or  two  smaller  boilers  having 
a  combined  rating  equal  to  the  one  large 
boiler? 

To  be  specific,  I  have  a  building  contain¬ 
ing  7,000  sq.  ft.  of  direct  radiation.  The 
])oiler  I  have  in  mind  to  use  is  one  with  a 
rating  of  12,000  sq.  ft.  and  a  grate  surface 
of  about  26  sq.  ft.  This  can  be  installed  at 
a  saving  of  about  $800.00  over  a  two-boiler 
plant,  the  two  boilers  each  have  a  rating 
of  6,000  sq.  ft.  and  a  grate  area  of  about 
23  sq.  ft.  each. 

Would  the  saving  made  in  increased  effi¬ 
ciency  (if  any)  of  the  two-boiler  plant  over 
the  one  boiler,  make  up  in  a  reasonable 
time  the  added  initial  cost  of  the  two-boiler 
plant? 

What  merit  is  there  in  the  large  boiler 
manufacturers’  claim  that  their  relatively 
smaller,  shorter  grate  permits  a  relatively 
longer  flow  of  hot  gases  over  the  heating 
-surface,  this  sending  cooler  gases  out 
through  the  smoke  stack,  and  that  a  thicker 
lire  may  be  carried,  thus  lessening  the 
amount  of  attention  to  coaling?  j.  C.  l. 
Indianapolis,  Ind. 

We  unhesitatingly  recommend  the  use 
of  two*  boilers  for  a  heating  plant  of  this 
size,  the  advantages  of  two  smaller  boilers 
over  a  single  large  boiler  consisting  of  the 
following: 

(a)  A  more  dependable  heating  plant  as 
a  breakdown  in  one  unit  would  allow  the 
entire  building  to  be  operated  on  the  other 
in  ordinary  weather  and  the  more  import¬ 
ant  portions  even  in  extreme  weather. 

(h)  The  use  of  a  smaller  unit  run  at  a 
more  active  rate  of  combustion  during  all 
ordinary  weather.  This  means  a  smaller 
radiation  loss  than  if  a  boiler  twice  as  large 
were  used  and  the  higher  rate  of  combus¬ 
tion  w'ill  give  a  greater  evaporation  per 
pound  of  coal  burned,  due  to  the  increased 
radiant  heat  and  therefore  a  greater  effi¬ 
ciency. 

(f)  It  is  easier  to  run  a  smaller  boiler  fire 
at  a  fairly  active  rate  of  combustion  than 
it  is  to  run  a  fire  twice  as  large  at  only  one- 
half  the  rate  of  combustion. 

(d)  It  is  usually  possible  to  hold  a  much 
more  even  steam  pressure  with  two  boilers 
by  firing  alternately  so  that  one  fire  is 
coming  up  at  the  time  the  other  is  going 
down. 

(c)  The  coal  charge  for  two  boilers  is 
usually  much  larger  than  for  one  boiler  of 
double  the  capacity  because  it  is  customary 
in  the  trade  to  figure  a  lower  rate  of  com¬ 
bustion  on  smaller  boilers.  This  is  par¬ 
ticularly  noticeable  on  the  two  propositions 
under  consideration  where  the  single  12,000 
sq.  ft.  boiler  has  a  grate  surface  of  26 
s(|.  ft.  and  the  two  6,000  sq.  ft.  boilers  have 
a  combined  grate  area  of  46  sq.  ft.  To  de¬ 


velop  full  boiler  rating  at  an  efficiency  of 
8,000  B.T.U.  per  pound  of  coal  and  250 
B.T.U.  per  square  foot  of  radation  this 
means 

12000  X  250 

-  =  14.4  lbs.  per  square  foot  of 

8000  X  26 

grate  for  the  larger  boiler. 

6000  X  250 

- =  8.2  lbs.  per  square  foot  of 

8000  X  23 

grate  for  the  smaller  boilers. 

We  believe  that  the  larger  boiler  is  over¬ 
rated  as  the  combustion  rate  of  14  or  15  lbs. 
of  coal  per  square  foot  of  grate  is  entirely 
too  high  for  ordinary  natural  draft  condi¬ 
tions  and  it  could  never  be  reached  in  actual 
practice  except  under  very  unusual  circum¬ 
stances.  With  a  good  chimney  8  lbs.  per 
square  foot  on  the  two  smaller  boilers  in 
extreme  weather  is  perfectly  practical  or  at 
least  much  more  so  than  14  or  15  lbs.  under 
the  same  conditions. 

For  the  case  under  discussion  we  would 
recommend  two  boilers  each  of  60%  capac¬ 
ity  allowing  25%  for  radiation  on  the  mains. 
Thus: 

7000  -h  25%  of  7000=  7000  -f  1750  = 
8750  total  square  feet  of  radiation. 

At  250  B.T.U.  per  square  foot  8750  X 
250  =  2,187,500  B.T.U. 

At  8000  B.T.U.  per  pound  of  coal,  2,187,- 
500/8000  =  273  lbs.  per  hour. 

At  10  lbs.  per  square  foot  of  jgrate  = 
273/10  =  27.3  grate  area  for  two  boilers 
or  27.3  X  60%  =  16.4  sq.  ft.  per  boiler. 

If  the  grate  area  is  proportional  to  the 
smaller  6,000  sq.  ft.  boilers  this  would  make 
the  rating  on  the  smaller  boilers 

6000  :  X  :  23  :  16.4. 

6000 

-  X  16.4  =  X  or  4275  sq.  ft.  rating, 

23 

instead  of  6,000. 

This  will  cut  out  some  of  the  $800.00  addi¬ 
tional  cost  of  the  two  6,000  sq.  ft.  boilers. 

We  also  believe  that  the  saving  would, 
in  a  reasonable  length  of  time,  reimburse 
the  owner  for  the  added  cost  of  installation, 
to  say  nothing  of  the  increased  convenience 
of  operation. 

In  regard  to  the  last  part  of  the  inquiry 
we  do  not  attach  a  great  deal  of  importance 
to  the  factor  of  grate  length  and  its  bear¬ 
ing  on  boiler  efficiency.  While  the  tempera¬ 
ture  of  the  gases  in  the  stack  might  be 
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higher — as  would  be  the  case  if  a  boiler 
were  being  run  as  hard  as  possible — still 
the  added  radiant  heat  more  than  offsets 
the  small  increase  in  stack  losses.  Boilers 
with  proper  heating  surface  when  tested 
have  shown  an  evaporation  of  8.96  lbs.  of 
water  when  run  at  a  9-lb.  combustion  rate 
and  9.47  lbs.  of  water  when  run  at  a  24-lb. 
combustion  rate,  thus  indicating  greater 
efficiencies  under  forcing  and,  therefore, 
under  higher  stack  temperatures. 


Evolution  in  the  Art  of  Heating,  as  Seen 
by  an  Old-Timer. 

Editor  He.\ting  and  Ventilating  Magazine: 

Your  editorial  in  the  August  issue  has 
struck  a  very  responsive  chord  up  at  my 
little  hole  in  the  wall.  My  record  of  64 
years’  service  enrolls  me  automatically  as 
one  of  the  “Old  Guard,” — 13  years  at  the 
trade,  17  years  as  a  contractor  and  34 
years  specializing,  principally  in  very  low 
pressure  steam  heating  and,  finally,  in 
vacuum  principles.  It  strikes  me  that  the 
“Old  Guard,”  like  the  G.  A.  R.,  are  fast  be¬ 
coming  a  dissolving  view,  and  I  believe  I 
voice  the  feelings  of  the  remaining  few 
when  I  say  that  our  successors  do  not  avail 
themselves  of  our  experiences  to  the  extent 
that  we  are  willing  they  should  do. 

In  all  arts  alike  unless  the  younger  set 
begins  where  the  older  men  left  off,  a  regu¬ 
lar  tread-wheel  process  results,  each  man 
starting  back  nearly  at  the  beginning,  thus 
rendering  both  progress  and  evolution  diffi¬ 
cult.  Perhaps  I  can  not  better  illustrate 
this  than  by  taking  the  inspiration  of  your 
reference  to  vapor  heating  systems  and 
enlarging  upon  it  to  the  extent  of  stating 
a  few  interesting  facts. 

Vapor  systems  were  brought  to  great  per¬ 
fection  (for  the  times)  in  France  by  a  man 
named  Debessant,  a  hundred  years  ago.  In 
1883  I  visited  New  York  especially  to  in¬ 
spect  a  heating  plant  in  the  Metropolitan 
Opera  House,  erected  upon  a  contract  given 
to  Frank  Tudor — carte  blanche.  In  the  34 
years  elapsing  I  have  seen  no  promotions 
or  suggestions  or  erections  of  any  vapor 
heating  system  that  in  any  way  compares 
with  that  in  the  opera  house.  I  question 
very  much  if  any  of  the  promoters  of  vapor 
systems  would  assume  the  responsibility 
of  placing  a  vapor  system  on  a  job  of  that 
size  and  importance,  even  to-day.  The 
Tudor  fractional  valve,  in  finish  and  func¬ 
tion,  has  not  been  excelled  by  any  later- 
day  device. 

Suggested  by  conditions  that  were  favor¬ 
able,  in  1883  or  a  year  later  than  the  Wil¬ 
liams  patent  date,  I  erected  my  first  vac¬ 


uum  heating  system.  It  seems  interesting 
that  in  March,  1897,  or  just  14  years  later, 
I  assumed  the  responsibilities  of  the  Web¬ 
ster  heating  department,  in  a  patent-pro¬ 
tected  business.  Under  purely  physical 
conditions,  the  limitations  of  vacuum  heat¬ 
ing  systems  were  reached  by  myself  in  a 
prospect  for  the  Kodak  Company,  in 
Rochester,  where  no  vacuum  could  be 
secured  at  the  remote  positions.  I  designed 
and  patented  a  special  functional  device 
to  meet  such  requirements  and  later,  in  an 
extension  of  the  same  plant,  I  easily  carried 
steam  at  atmosphere  3,000  ft.,  a  longer  dis¬ 
tance  than  could  be  effected  by  a  regular 
vacuum  system  even  if  30-in.  of  vacuum 
were  maintained.  The  dates  of  these  de¬ 
velopments  were  1902  and  1906. 

In  my  opinion  engineers  are  actually 
derelict  in  not  having  an  experimental  bu¬ 
reau,  liberally  endowed  to  enable  them  to 
test  and  thresh  out  the  wheat  from  the 
stubble,  and  drive  out  of  the  market  de¬ 
fective  materials  and  systems.  I  am  in¬ 
tensely  interested  in  the  younger  and  less 
experienced  men  in  the  profession.  As  my 
entrance  into  the  art  dates  from  a  period 
when  gravity  returns  were  not  thought  of, 
and  when  the  returns  were  discharged  to 
the  sewer  through  a  cracked  valve,  and 
afterwards  at  that  point  a  trap  was  in¬ 
stalled,  it  will  indicate  I  have  traveled  an 
uncharted  sea,  the  shoals  and  perils  of 
which  I  would  gladly  prevent  my  succes¬ 
sors  from  experiencing. 

C.  A.  Ball. 

New  York. 


Reminiscences  of  an  Engineer. 

Editor  Heating  and  Ventilating  Magazine: 

In  connection  with  the  article  by  the  writer 
which  was  published  in  The  Heating  and 
Ventilating  Magazine  for  September,  on  the 
subject  of  “Reminiscenes  of  an  Engineer,”  the 
illustration  entitled  “Cross-section  of  the 
Merrimac  Type  of  Ram  in  Civil  War  Days,” 
should  have  read  “Cross-section  of  the  type 
of  monitors  which  engaged  the  Merrimac.” 

The  Merrimac  had  a  pitched  roof  over  her 
main  deck,  very  much  like  the  pitched  roof  of 
an  ordinary  barn,  with  dormer  windows  cut 
into  it,  as  port-holes  for  her  guns.  The  roof 
was  armored  and  protected  with  old  railroad 
rails  arranged  alternately,  one  up  and  one 
down  so  as  to  interlock.  If  furnished  a  protec¬ 
tion  above  her  guns  on  about  an  angle  of  45°, 
making  an  iron  armor  about  4  in.  in  thick¬ 
ness.  Projectiles  striking  this  armor  made  a 
short  ricochet  and  slipped  over  the  roof,  if 
they  were  not  heavy  enough  to  crush  the  roof. 

William  J.  Baldwin. 


New  York. 
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Temperature  ControL 

Editor  Heating  and  Ventilating  Magazine; 

Referring  to  the  correspondence  of  L.  R. 
in  The  Heating  and  Ventilating  Magazine 
for  September  and  your  comments  thereon, 
the  writer  would  say  that  a  system  of  elec¬ 
tric  temperature  control,  such  as  that  de¬ 
scribed,  was  exhibited  by  W.  H.  Pearce  & 
Co.,  of  Chicago,  at  the  last  annual  conven¬ 
tion  of  the  National  District  Heating  Asso- 


ARRANGEMENT  OF  CRESCENT  TEMPERA¬ 
TURE  CONTROLLER. 

ciation,  in  Detroit.  This  apparatus  is  de¬ 
signed  to  control  the  temperature  either  in 
an  entire  building  or  apartment  thermo¬ 
statically  and  electrically,  by  opening  or 
closing  a  valve  of  any  size.  It  is  so  ar¬ 
ranged  that  the  temperature  may  be  re¬ 
duced  during  the  night  to,  say,  a  drop  of 
25°  F.  With  this  device  it  is  also  possible 
to  switch  the  temperature  from  day  to  night 
from  a  central  station.  The  device  was  de¬ 
signed  primarily  for  use  in  factories  and 
apartments,  such  as  those  mentioned  by 
L.  R.,  and  has  been  further  developed  and 
made  applicable  to  central  station  heating, 
where  the  throwing  of  a  switch,  either  man¬ 
ually  or  automatically,  will  switch  the  tem¬ 
perature  in  a  number  of  buildings  from  a 
predetermined  day  temperature  to  a  pre¬ 
determined  night  temperature. 

W.  H.  P. 

Chicago,  Ill. 


All  the  vital  features  of  government  ex¬ 
port  control,  stripped  of  their  legal  verbiage 
so  that  the  busy  man  may  grasp  them 
quickly,  are  explained  in  the  pamphlet  “The 
Regulation  of  Exports  Under  the  Espion¬ 
age  Act,”  which  has  just  been  issued  by  the 
Guaranty  Trust  Company  of  New  York. 


ILE6AL  DECISIOHSI 

Landlord’s  Duty  to  Furnish  Heat. 

The  New  York  Appellate  Division,  in 
Perry-Freeman  Co.  vs.  Murphy  (March  8, 
1917),  14  N.  Y.  Supp.,  74,  holds  that  where 
a  lessor,  during  the  whole  of  a  tenant’s 
occupancy,  failed  to  furnish  heat  as  re-" 
qtiired  and  requested,  he  was  guilty  of  a 
constructive  eviction,  which  continued  and 
was  renewed  after  each  monthly  payment 
of  rent. 


Unfair  Competition  Defined. 

In  injunction  proceedings  to  restrain  un¬ 
fair  competition,  the  Iowa  Supreme  Court 
held  the  evidence  sufficient  to  sustain  find¬ 
ings  that  the  defendant’s  furnace  was  sub¬ 
stantially  an  imitation  or  duplication  of  a 
furnace  manufactured  by  the  plaintiff,  that 
the  similarity  was  intended  to  and  did 
cause  purchasers  to  buy  the  defendant’s 
furnace,  believing  it  to  be  that  manufactured 
by  the  plaintiff,  and  that  the  defendant’s 
advertising  and  sales  methods  constituted 
unfair  competition. 

What  is  unfair  competition  is  a  mixed 
question  of  law  and  fact,  and  has  been  vari¬ 
ously  defined  and  applied  by  the  courts. 
In  this  case  it  was  held  to  consist  in  the 
conduct  of  a  trade  or  business  in  such  a 
manner  that  there  is  an  expressed  or  im¬ 
plied  representation  that  the  goods  or  busi¬ 
ness  of  the  one  man  are  the  goods  or 
business  of  another.  It  applies  in  cases 
where  one  simulates  the  particular  device 
or  symbol  employed  by  another  in  such  a 
way  as  to  deceive  the  ordinarily  prudent 
person,  thereby  leading  him  to  believe,  by 
the  marks  thus  simulated,  that  the  goods 
are  the  goods  of  another,  and  thus  practic¬ 
ing  a  fraud  upon  the  person  whose  goods 
he  simulates,  and  upon  the  general  public 
dealing  in  those  goods. 

The  ground  of  the  action  of  unfair  com¬ 
petition  is  fraud,  and  this  may  be  shown 
by  direct  testimony,  or  by  facts  and  cir¬ 
cumstances,  or  inferred  from  the  manner 
in  which  the  business  is  carried  on. 

This  doctrine  is  applied  in  cases  where 
one  has  established  a  business  under  a 
particular  name,  or  by  the  use  of  certain 
marks  or  symbols,  so  that  it  has  become 
known  in  the  trade  generally  as  designat¬ 
ing  the  goods  of  that  person.  Courts  of 
equity  will  enjoin  one  who  fraudulently  as- 
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sumes  the  same  name,  device,  or  symbol 
for  the  purpose  of  stealing  away  from  the 
other  the  business  so  established,  and 
thereby  depriving  him  of  the  profit  which 
flows  from  the  business.  There  is  no  prac¬ 
tical  way,  other  than  by  prohibition,  to 
prevent  the  filching  of  trade  established  by 
one  in  an  article,  through  a  name,  symbol, 
or  mark,  than  by  prohibiting  the  use  of 
the  trade  name  or  mark. 

Even  where  the  name,  symbol,  or  de¬ 
vice  used  is  not  one  that  can  be  protected 
as  a  trade  name  or  mark,  equity  will  protect 
one  in  the  use  of  it,  where  it  has,  by  long 


use,  obtained  a  secondary  meaning,  as  de¬ 
signating  the  goods  of  one  particular  per¬ 
son,  and  where,  by  the  use  of  it,  the  public 
has  come  to  know  his  goods  by  that  name 
or  symbol. 

In  determining  whether  a  merchant  is 
guilty  of  unfair  competition,  it  is  not  alone 
the  similarity  in  appearance  of  the  goods 
of  the  plaintiff  to  those  of  the  defendant 
that  must  be  considered,  but  the  methods, 
representations,  and  other  matters  in  the 
conduct  of  the  defendant’s  business.  Lenox 
Furnace  Co.  vs.  Wrot  Iron  Heater  Co. 
(Iowa),  160  N.  W.,  356. 


The  War  and  the  Heating  Engineer 


Heating  Men  in  Military  Service. 

C.  W.  Chapman,  of  the  Chapman  Steam 
Specialty  Co.,  Canton,  O.,  has  been  given 
a  captain’s  commission  and  is  stationed  in 
Washington. 

M.  G.  Harbula,  of  the  New  York  office  of 
Warren  Webster  &  Co.,  has  enlisted  in  the 
Officers’  Reserve  Corps  of  the  Aviation 
Section,  Signal  Corps,  U.  S.  A. 

George  T.  Palmer,  chief  of  investigating 
staff  for  the  New  York  State  Commission 
on  Ventilation,  has  been  commissioned  a 
first  lieutenant  in  the  Sanitary  Corps  of 
the  army.  He  is  stationed  for  the  present 
at  a  point  in  Massachusetts. 


Cantonment  Heating. 

After  several  weeks’  conferences  the 
plans  for  heating  the  cantonments  for  the 
new  national  army  were  settled.  Seven  of 
the  cantonments  will  be  heated  by  steam 
from  central  stations  and  nine  will  have 
warm-air  furnaces. 

Stephan  Bros.,  Council  Bluffs,  la.;  have 
the  contract  for  heating  the  army  canton¬ 
ment  at  Fort  Omaha.  A  central  heating 
plant  is  being  installed,  with  two  72  X  16  ft. 
Kewanee  tubular  boilers. 

Great  Lakes  Naval  Training  Station  at 
Waukegan,  Ill.,  for  which  L.  H.  Prentice 
Company,  Chicago,  has  the  heating  con¬ 
tract,  was  designed  with  the  idea  of  giving 
the  greatest  amount  of  salvage  possible, 
inasmuch  as  the  buildings  are  only  tem¬ 
porary  and  built  on  leased  ground.  All 
radiation  is  of  the  wall  type,  unpainted. 


The  main  supply  lines  are  carried  over¬ 
head,  covered  with  1-in.  air-cell  covering; 
the  hot-water  supply  line  and  circulating 
line  are  also  carried  overhead  on  the  same 
supports  with  the  steam  line.  These  pipes 
are  also  covered  with  1-in.  air  cell  covering 
and  all  three  lines,  steam,  water  supply  and 
water  return,  are  then  wrapped  with  4-ply 
roofing  paper.  Steam  is  supplied  from 
numerous  small  boiler  stations  in  which 
are  installed  from  one  to  four  standard 
Kewanee  fire-box  boilers,  with  special 
smoke  extension  on  the  rear,  similar  to 
traction  engines.  These  boilers  are  of  the 
standard  type,  not  smokeless  and  are 
covered  with  asbestos  cement  1J4  in.  thick. 
Each  boiler  has  an  individual  steel  stack. 
It  is  the  intention  to  carry  about  20  to  30 
lbs.  pressure  on  the  main  line.  In  each 
building  there  is  a  reducing  valve  and  a 
single-pipe  circuit  along  the  wall  of  the 
building,  below  the  radiators,  with  a  single 
pipe  feed  to  each  radiator.  The  ends  of 
these  circuits  are  dripped  through  steam 
traps  which  discharge  through  a  cooling 
radiator  connected  to  the  sewer.  It  was  not 
deemed  advisable  to  carry  the  condensa¬ 
tion  back  to  the  boilers  inasmuch  as  the 
installation  would  not  show  a  saving  in 
the  three  years  of  use.  Only  a  few  of 
the  radiators  are  provided  with  valves.  The 
hot  water  is  also  supplied  from  the  central 
stations  and  a  small  electric  pump  is  in¬ 
stalled  for  maintaining  the  circulation.  The 
water  is  heated  by  steam  coils  in  storage 
tanks,  supplemented  by  Kewanee  garbage 
burners.  H.  M.  Hart,  manager  of  the  L.  H. 
Prentice  Company,  to  whom  we  are  in¬ 
debted  for  the  foregoing  description,  is  in 
charge  of  the  installation. 
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H.  Kelly  &  Co.,  Minneapolis,  Minn.,  is  other  national  engineering  and  technical 


installing  the  $500,000  heating  system  at 
Camp  Dodge  near  Des  Moines,  la.,  where 
drafted  men  from  Minnesota  and  four 
other  northwestern  States  are  being  trained. 
The  system  will  include  18  large  central 
steam  plants  and  several  smaller  ones. 

Camp  Grant,  at  Rockford,  Ill.,  will  have 
a  steam  heating  equipment  costing  more 
than  $1,000,000.  It  will  consist  of  62  re¬ 
turn-tube  steam  boilers  of  ISO  H.P.  each, 
supplying  450,000  sq.  ft.  of  radiation.  There 
will  be  17  power  stations  at  the  camp. 

Camp  Custer,  at  Battle  Creek,  Mich., 
will  consist  of  1,200  buildings  more  than 
half  of  which  are  now  completed.  Most  of 
the  buildings  are  steam-heated  from  15 
large  central  heating  plants.  Each  one  of 
these  heating  plants  is  designed  to  care 
for  the  group  of  buildings  housing  a  single 
regiment. 


Food  Pledge  Week. 

The  week  beginning  October  28  is  to 
be  Food  Pledge  Week,  during  which  the 
entire  country  will  be  canvassed  on  the  food 
pledge  and  asked  to  sign  and  support  it. 


Plans  for  Second  Liberty  Loan  in 
New  York. 

To  carry  the  second  Liberty  Loan  cam¬ 
paign  into  every  trade  in  Greater  New  York 
and  to  enlist  the  support  both  of  the  cus¬ 
tomer  and  the  employee,  trade  committees 
have  been  organized  by  the  New  York 
Liberty  Loan  Committee  through  its  dis¬ 
tribution  committee.  The  chairman  of  the 
Machinery  and  Machine  Tool  Trade  Com¬ 
mittee  is  James  W.  Lane,  of  the  E.  W. 
Bliss  Co.,  Brooklyn,  N.  Y.  Other  chair¬ 
men  are:  Steam  and  Hot  Water  Trade, 
J.  E.  Rutzler;  Heat  and  Cold  Insulation 
Trade,  F.  F.  Cooper. 


Work  of  the  Engineering  Council. 

Among  the  activities  of  the  Engineering 
Council,  which  is  an  organization  com¬ 
posed  of  members  of  the  four  largest  engin¬ 
eering  bodies,  is  the  procuring  of  men  for 
special  government  service.  A  tabulation 
is  also  being  made  of  the  members  of  the 
societies  represented,  for  use  in  the  in¬ 
dustries,  especially  after  the  war  is  over. 

In  organizing  the  council,  provision  was 
made  for  the  election  to  membership  of 


societies.  The  office  of  the  council  is  in 
the  Engineering  Societies  Building. 


How  To  Reduce  Coal  Reqviirements. 

A  bulletin  issued  by  the  Chamber  of  Com¬ 
merce  of  the  United  States  emphasizes  the 
following  suggestions  for  reducing  the  coal 
requirements  during  the  coming  winter: 

1.  Inquire  into  the  methods  employed  by 
your  fireman  and  consider  his  methods  in 
relation  to  those  suggested  by  the  Bureau 
of  Mines. 

2.  Learn  what  plants  in  your  locality 
secure  the  best  results  from  coal. 

3.  Endeavor  to  have  the  wasteful  users 
of  coal  profit  by  the  best  experience  in  the 
locality. 

4.  Improve  all  local  methods  by  consulta¬ 
tion  with  the  Bureau  of  Mines  and  Study 
of  the  Stoking  Methods  Recommended  by 
the  Bureau. 

5.  Buy  your  coal  as  near  home  as  pos¬ 
sible. 

As  has  already  been  announced.  Presi¬ 
dent  -Wilson,  acting  under  the  Food  Con¬ 
trol  act,  has  fixed  the  prices  of  bituminous 
coal,  f.o.b.  mine,  at  from  $2  to  $3.50  per 
ton  of  2,000  lbs.,  classified  as  to  size,  quality 
and  locality.  Jobbers  in-  bituminous  coal 
are  permitted  to  add  not  over  15  cents  a 
ton. 

The  maximum  prices  for  anthracite  coal 
for  certain  specified  producers,  f.  o.  b. 
mine,  were  fixed  at  from  $4  to  $4.30  per 
ton  of  2,240  lbs.,  classified  as  to  size,  qual¬ 
ity  and  production.  All  producers  not  speci¬ 
fied  are  allowed  to  sell  at  prices  not  over 
seventy-five  cents  a  ton  higher  than  the 
prices  fixed  by  the  President. 

Anthracite  jobbers  in  Buffalo  or  east  of 
that  city,  may  add  not  more  than  twenty 
cents  a  ton  of  2,240  lbs.  to  their  purchase 
price;  and  jobbers  west  of  Buffalo  may  add 
a  gross  margin  of  thirty  cents  per  ton. 

President  Harry  A.  Garfield,  of  Williams 
College,  has  been  appointed  Fuel  Adminis¬ 
trator  with  power  to  execute  the  orders 
issued  by  the  President. 

The  President  has  also  appointed  an 
administrative  officer  under  the  Priority 
Shipments  Act  to  supervise  shipments  of 
coal.  Certain  railroads  have  been  directed 
to  ship  bituminous  coal  to  Lake  Superior 
and  Lake  Michigan  ports  in  order  that  it 
may  be  sent  to  the  Northwest  to  supply  the 
needs  of  that  portion  of  the  country. 

In  a  statement  issued  by  President  Gar¬ 
field  he  states; 

“Until  further  direction,  the  following  rul¬ 
ings  will  be  observed: 
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“1.  The  President’s  order  fixing  prices 
became  effective  for  bituminous  coal  Tues¬ 
day  evening,  August  21,  1917;  for  anthra¬ 
cite  coal,  Saturday,  September  1,  1917.  The 
President’s  order  includes  export  and 
bunker  coal. 

“2.  The  prices  fixed  are  provisional.  They 
will  stand  unless  changed  by  order  of  the 
President,  for  good  cause  shown.  The 
Fuel  Administration  will  examine  all  ap¬ 
plications  for  revision  of  prices  accom¬ 
panied  by  cost  statements  presented  in  writ¬ 
ing.  These  statements  should  be  verified 
and  cover  at  least  the  years  1915,  1916  and 
1917,  to  date. 

“If  further  explanation  is  needed  the  Fuel 
Administration  will  ask  complainants  to  ap¬ 
pear  in  person. 

“It  is  not  proposed  to  require  efficiently 
operated  mines  to  produce  coal  at  a  loss, 
but  the  burden  rests  upon  applicants  to 
show  that  the  prices  fixed  in  particular 
cases  are  unfair. 

“3.  It  will  greatly  expedite  the  work  of 
the  Fuel  Administration  if  associations, 
whether  of  operators,  miners  or  industries 
affected,  would  postpone  the  holding  of 
meetings  for  the  appointment  of  committees 
to  confer  with  the  Fuel  Administrator,  or 
for  the  purpose  of  taking  action  concerning 
prices  and  wages,  until  he  has  had  oppor¬ 
tunity  to  select  his  advisers  and  hear  from 
those  who  believe  themselves  likely  to  be 
adversely  affected.  Prompt  atention  will 
be  given  to  all  communications. 

“4.  Plans  are  under  consideration  and 
will  be  soon  announced,  whereby  produc¬ 
tion  may  continue  without  affecting  ad¬ 
versely  either  the  producer  or  'the  pur¬ 
chaser  pending’  the  examination  of  appli¬ 
cations  for  revision  of  prices.  Until  this 
plan  is  announced,  it  is  suggested  that  sales 
and  deliveries  be  made  at  the  prices  fixed 
with  a  stipulation  to  the  effect  that  if  prices 
are  readjusted  settlements  shall  be  made 
accordingly. 

■  “5.  For  the  purpose  of  determining  a 
proper  basis  for  sales  by  retail  dealers, 
local  committees  will  be  organized  through¬ 
out  the  country.  Each  committee  will  in¬ 
vestigate  and  report  upon  the  local  situa¬ 
tion  and  advise  concerning  the  regu¬ 
lations  to  be  established.  When  the  price 
is  fixed  the  local  committee  will  be  asked 
to  superintend  its  enforcement. 

“6.  The  Fuel  Administration  is  preparing 
a  plan  of  apportionment  which  will  secure 
to  domestic  consumers  their  fair  share  of 
the  coal  supply  and  at  prices  which  will 
reflect  the  prices  heretofore  promulgated 
by  the  President. 

“7.  Contracts  relating  to  bituminous  coal 
made  before  the  proclamation  of  the  Presi¬ 
dent  on  August  21,  and  contracts  relating 


to  anthracite  coal  made  before  the  Presi¬ 
dent’s  proclamation  of  August  23,  are  not 
affected  by  these  proclamations,  provided 
the  contracts  are  bona  fide  in  character  and 
are  enforceable  at  law. 

“The  undersigned  has  requested  the  Fed¬ 
eral  Trade  Commission  to  secure  at  the 
earliest  moment  possible  a  certified  copy 
of  all  contracts  held  to  come  within  the 
foregoing  rule.” 

An  announcement  issued  by  the  Fuel  Ad¬ 
ministration  under  date  of  October  1,  fixed 
the  retail  prices  of  anthracite  and  bitumin¬ 
ous  coal,  but  these  may  undergo  further 
revision  in  view  of  the  coal  strikes. 


Government  Orders. 

American  Radiator  Company,  it  is  re¬ 
ported,  has  been  negotiating  with  the  gov¬ 
ernment  with  a  view  of  turning  over  its 
plant  at  Bayonne,  N.  J.,  for  the  manufac¬ 
ture  of  guns.  It  is  stated  that  this  plant 
is  at  present  engaged  in  filling  government 
orders  for  naval  guns.  These  orders,  it  is 
added,  approximate  $3,000,000  and  will  take 
from  six  to  eight  months  to  complete. 

Hudson  Boiler  Mfg.  Co.,  New  York,  has 
received  an  order  from  the  War  Depart¬ 
ment  for  a  large  number  of  .  hot  water 
heaters  for  use  in  the  army  cantonments. 

Kewanee  Boiler  Co.,  Kewanee,  Ill.,  it 
is  stated,  has  received  orders  from  the  gov¬ 
ernment  for  heaters,  boilers,  tanks  and 
garbage  burners,  approximating  in  value 
$912,000,  with  the  prospect  of  more  orders 
to  come.  These  supplies  will  be  used  in 
the  army  cantonments,  officers’  training 
stations,  aviation  camps,  etc. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill., 
has  organized  its  office  and  factory  employ¬ 
ees  into  a  military  company.  Drills  are 
held  every  day  at  noon  in  front  of  the 
company’s  plant  at  154  Whiting  Street.  A 
uniform  style  of  working  clothes  has  been 
adopted  consisting  of  a  khaki-colored  over¬ 
suit. 


American  Association  of  Engineers. 

Local  chapters  of  the  American  Asso¬ 
ciation  of  Engineers  have  been  established 
in  St.  Paul,  Indianapolis  and  Milwaukee. 
This  makes  a  total  of  seven  chapters  which 
have  been  organized  since  the  formation 
of  the  association,  two  years  ago.  The  total 
enrollment  of  the  association  is  now  over 
2,200  members. 
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Manufacturers  of  Smokeless  Boilers. 

The  following  list  contains  the  names  of 
manufacturers  of  smokeless  boilers.  This 
list  shows  some  notable  additions  to  that 
published  last  year  and  there  are  several 
firms  which,  though  not  at  present  making 
smokeless  boilers,  have  plans  fully  matured 
tor  taking  up  this  line.  Two  such  typical 
firms  are  the  Richmond  Radiator  Company, 
of  New  York,  and  the  Thatcher  Furnace 
Company,  of  New  York. 

i.ow  pressure  steam  and  hot  water  boilers. 

\merican  Radiator  Co.,  Chicago,  Ill. 

John  Brennan  &  Co.,  Detroit,  Mich. 
Coatesville  Boiler  Works,  Coatesville,  Pa. 
Jesse  C.  Coogan,  Milwaukee,  Wis. 

Federal  Radiator  Corporation,  Newcastle,  Pa. 
Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 
Harrisburg  Mfg.  &  Boiler  Co.,  Harrisburg, 
Pa. 

Hart  &  Crouse,  Washington,  D.  C. 

Herbert  Boiler  Co.,  Chicago,  Ill. 

Ideal  Heating  Co.,  Oskaloosa,  la. 

Kanawha  Mfg.  Co.,  Charleston,  W.  Va. 
Kellogg-Mackay  Co.,  Chicago,  Ill. 

Kewanee  Boiler  Co.,  Kewanee,  Ill. 

Molby  Boiler  Co.,  New  York. 

Newport  Boiler  Co.,  Chicago,  Ill. 

\Vm.  H.  Page  Boiler  Co.,  New  York. 
Peck-Williamson  Co.,  Cincinnati,  O. 

Peerless  Heater  Co.,  Pittsburgh,  Pa. 

Pierce,  (Butler  &  Pierce  Mfg.  %  Corporation, 
New  York. 

Frank  Prox  Co.,  Terre  Haute,  Ind. 

Prudential  Heating  Co.,  Akron,  O. 

H.  B.  Smith  Co.,  Westfield,  Mass. 

Spencer  Heater  Co.,  Scranton,  Pa. 

Thompson  Heater  Corporation,  Buffalo,  N.  Y. 
United  States  Radiator  Corporation,  Detroit, 
Mich. 

Utica  Heater  Co.,  Utica,  N.  Y. 

FIRE  TUBE  boilers. 

Ames  Iron  Works,  Oswego,  N.  Y. 

John  Brennan  &  Co.,  Detroit,  Mich. 

Brownell  Co.,  Dayton,  O. 

Casey-Hedges  Co.,  Chattanooga,  Tenn. 
Freeman  &  Sons  Mfg.  Co.,  Racine,  Wis. 

Gem  City  Boiler  Works,  Dayton,  O. 
Harrisburg  Mfg.  &  Boiler  Co.,  Harrisburg, 
Pa. 

Hawkes  Boiler  Co.,  Chicago,  Ill. 

Kewanee  Boiler  Co.,  Kewanee,  Ill. 

Murray  Iron  Works  Co.,  Burlington,  la. 

John  O’Brien  Boiler  Works  Co.,  St.  Louis, 
Mo. 

Oil  City  Boiler  Works,  Oil  City,  Pa. 
Titusville  Iron  Co.,  Titusville,  Pa. 

V’ogt  Machine  Co.,  Louisville,  Ky. 


accessories  for  smokeless  boiler  operation. 

Eureka  Smokeless  Furnace  Co.,  Chicago,  Ill. 
(Smokeless  Furnaces) 

Betson  Plastic  Firebrick  Co.,  Terre  Haute,  Ind. 
(Fire  Brick) 


A  New  Adjustable  Magazine  Boiler. 

A  new  type  of  house-heating  boiler,  with 
an  adjustable  magazine  furnace,  has  been 
brought  out  by  the  Thompson  Heater  Cor¬ 
poration,  Buffalo,  N.  Y.  It  is  known  as  the 
Thompson  boiler,  being  designed  and  per¬ 
fected  by  C.  B.  Thompson,  the  president  of 
the  company  and  a  well-known  writer  on 
heating  subjects. 

The  most  striking  feature  of  the  heater 
is  the  separation  of  boiler  and  furnace. 
With  this  arrangement,  the  fuel  capacity 
may  be  increased  without  increasing  the 
size  of  the  boiler.  The  furnace  may  be 
adjusted  to  burn  through  any  desired  fuel 


THOMPSON  ADJUSTABLE  MAGAZINE  HEAT¬ 
ER-ADJUSTED  TO  BURN  PEA  COAL. 


thickness  to  accommodate  fuels  of  variable 
.densities.  Also,  the  furnace  may  be  ad¬ 
justed  to  burn  any  kind  of  fuel  without 
changing  the  boiler  in  any  way.  Finally, 
the  magazine  furnace  may  be  adjusted  to 
burn  various  sizes  of  hard  coal  from  stove 
size  to  buckwheat,  as  well  as  soft  coal, 
without  smoke. 

In  a  catalogue  published  by  the  company 
descriptive  of  this  new  boiler,  tables  of 
boiler  capacities  are  given  for  the  various 
conditions  of  operation,  worked  out  in  de¬ 
tail  according  to  the  latest  ideas  for  rating 
boilers.  Colored  photographs  are  shown 
of  the  construction  of  the  boiler  and  there 
are  also  detail  views  of  the  center  section 
s'howing  the  self-sealing  material  attached 
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to  the  flue  walls  and  water-cooled  grate 
attached.  Size  of  catalogue  8  X  11  in. 
Pp.  19. 


dary  grate,  the  upper  grate  only  being 
charged. 

The  Monarch  boiler,  it  is  stated,  is  par¬ 
ticularly  advantageous  in  sections  where 
natural  gas  burners  are  used,  as  their  in¬ 
stallation  in  a  building  is  an  insurance 
against  the  time  when  the  gas  supply  may- 
become  exhausted  temporarily  or  perma¬ 
nently  through  accidents  to  mains,  freez¬ 
ing,  etc.,  as  the  disconnection  of  the  gas 
burnens,  easily  accomplished,  permits  the 
substitution  of  soft  coal  for  fuel.  Almost 
every  style  of  gas  burner  is  adapted  to 
these  boilers,  making  their  convertibility 
an  important  feature.  The  boilers  are  made 
in  a  wide  variety  of  sizes  for  either  steam 
or  hot  water,  the  steam  capacities  running 
up  to  9,000  sq.  ft. 


Monarch  Down-Draft  Smokeless  Boiler. 


A  boiler  that  will  burn  any  soft  coal 
smokelessly,  thereby  guaranteeing  im¬ 
munity  from  smoke  ordinances  and  a  sav¬ 
ing  in  the  coal  bill  of  from  25%  to  33y^%, 
is  the  description  given  of  the  Monarch 
down-draft  smokeless  boiler  for  soft  coal 
exclusively,  manufactured  by  the  Wm.  H. 
Page  Boiler  Co.,  141-145  West  36th  Street, 


Three  Characteristic  Principles  of  the  Fed 
eral  Water-Tube  Smokeless  Boiler. 


A  smokeless  boiler  that  embodies  the 
features  of  the  Hawley  type  of  down-draft 
furnace,  water-tube  construction  and  a  sec¬ 
ondary  combustion  chamber,  has  been 
brought  out  by  the  Federal  Radiator  Co., 
New  Castle,  Pa.  Of  these  three  features. 


MONARCH  DOWN-URAFT  SMOKRI.FSS  BOTI. 
HR. 


New  York.  This  heater  has  two  combus¬ 
tion  chambers  and  grates,  one  directly 
above  the  other. 

The  upper  grate  is  cast  integral  with  the 
boiler  section,  each  bar  being  hollow,  the 
same  as  the  boiler  section  of  which  it  is  a 
part.  The  inside  area  has  been  found  ample 
to  provide  for  free  circulation  and  every 
part  is  backed  with  water  to  prevent  any 
burn-out.  The  spaces  between  the  grates 
and  their  hollow  projections  are  propor¬ 
tioned  to  allow  for  the  passage  of  the 
requisite  supply  of  air  for  complete  com¬ 
bustion.  The  water  grate  also  forms  an 
effective  part  of  the  heating  surface  in  the 
boiler. 

In  the  operation  of  this  boiler,  no  fuel 
supply  is  required  for  the  lower  or  secon- 


FEDERAI,  WATER-TUBE  SMOKELESS  BOIL 
ER. 


special  emphasis  is  laid  on  the  secondary 
combustion  chamber,  as  it  is  considered  that 
this  is  just  as  essential  in  order  to  complete 
combustion  and  the  uniting  of  the  hydro¬ 
carbon  gases,  as  to  have  a  down-draft 
principle  of  burning  the  coal.  The  hydro¬ 
carbon  gases,  after  passing  the  bridge  wall, 
must  expand  and  must  be  advanced  to  a 
higher  temperature.  This,  it  is  claimed, 
can  not  be  accomplished  successfully  unless 
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a  large  secondary  combustion  chamber  is 
constructed  so  that  these  gases  will  not 
chill. 

The  large  combustion  chamber  which  is 
built  without  any  obstruction,  the  Haw¬ 
ley  type  of  down-draft  furnace  and  the 
water-tube  construction,  combined  with 
water  space  and  steam-liberating  space 
large  enough  to  produce  a  steady  condi¬ 
tion  of  the  water  are  among  the  advant¬ 
ages  of  this  heater.  The  type  of  grate  is 
such  that  it  is  possible  to  burn  from  1  to  25 
lbs.  of  coal  per  square  foot  of  grate  per 
hour.  Any  grate 
of  soft  coal  may 
be  used,  it  is  stat¬ 
ed,  with  smokeless 
results,  high  effi¬ 
ciency,  and  high 
evaporating  power 
and  in  addition, 
the  boiler  may  be 
overloaded  when 
necessary. 

By  referring  to 
the  illustration  it 
will  be  noted  that 
the  Federal  boiler 
is  of  cast-iron 
sectional  construc¬ 
tion.  Each  sec¬ 
tion  is  made  in 
two  parts.  The 
water-grate  is  in 
single  units.  No 
joints  are  exposed 
to  the  fire  and 
any  section  or 
grate  can  be  re¬ 
moved  without 
disturbing  the 
balance  of  the  boiler.  The  boiler  is  made  up 
to  20,000  sq.  ft.  in  single  units,  all  of  the 
ratings,  it  is  added,  being  based  on  actual 
evaporation.  Bulletin  17,  issued  by  the  com¬ 
pany,  is  devoted  to  this  boiler  and  contains 
interesting  details  of  its  construction  and 
operation. 


Types  of  Heavy-Duty  Smokeless  Boilers. 

\  line  of  down-draft  boilers  designed  for 
heavy  duty,  has  been  brought  out  by  the 
Frank  Pro.x  Co.,  Terre  Haute,  Ind.,  under 
the  names  of  the  “Smokeless”  Economic 
extra-heavy  and  the  Duplex  Economic 
Heavy-Duty  down-draft  boilers.  Of  these 


two  lines,  one  is  known  as  the  single-grate 
and  the  other  as  the  double-grate  type. 
The  single  grate  boiler  has  the  Prox  pat¬ 
ented  rocking  grate  and  the  manufacturers 
state  that  this  is  the  only  down-draft  boiler 
having  a  rocking  grate.  This  rocking  grate 
is  mounted  on  a  hollow  bar  which,  being 
part  of  the  section,  has  the  same  circula¬ 
tion  of  water,  and  is  operated  by  shaker 
levers.  The  advantage  of  the  rocking  grate 
over  the  stationary  type  is  that,  with  the 
rocking  grate,  the  fire  can  be  stoked  uni¬ 
formly,  giving  the  entire  area  of  the  grate 


the  same  working  condition  and  thereby  in¬ 
creasing  the  efficiency. 

The  double-grate  boilers  are  made  with 
the  stationary  or  rocking  grates  on  the 
upper  grate  and  rocking  grates  on  the 
lower. 

In  all  Prox  down-draft  boilers  the  upper 
grate,  or  grate  tube,  is  a  part  of  the  section 
and  has  the  same  circulation  of  water  as 
the  section  itself.  It  also,  makes  erecting 
easy.  The  upper  grate  is  designed  to  carry 
the  water  circulation,  as  it  enters  the  bot¬ 
tom  of  the  section,  right  across  the  down¬ 
ward  travel  of  the  burning  gases.  Exces¬ 
sive  expansion  and  contraction  at  this  point 
is  provided  for.  Each  typi  of  boiler  is 
made  in  two  complete  series,  the  data  for 
which  are  given  in  one  of  the  company’s 
recent  catalogues. 


SMOKKLESS  DUPLEX  ECONOMIC  EXTRA-HEAVY  DOWN-DRAFT 
STEAM  BOILER  (SINGLE  GRATE). 


A  Header-Type  of  Down-Draft  Boiler. 


SMOKELESS  ECONOMIC  DOWN-DRAFT 
STEAM  BOILER,  WITH  DOUBLE  GRATE- 

• 

Success  of  the  Imperial  Smokeless  Boiler. 

The  notable  number  of  successful  instal¬ 
lations  of  the  Imperial  smokeless  boilers, 
made  by  the  Utica  Heater  Co.,  Utica,  N.  Y., 
especially  in  the  locality  of  Chicago  and 
vicinity,  has  brought  this  type,  of  heater 
prominently  before  the  trade.  As  its  name 
implies  it  is  designed  to  burn  the  cheapest 
grades  of  soft  coal  without  producing  ob¬ 
jectionable  smoke  and  the  manufacturers 
state  that  they  have  yet  to  find  a  single 
instance  where  one  of  these  boilers  has 
failed  to  comply  with  the  most  rigid  smoke 


An  unusually  long  fire-travel,  combined 
with  an  effective  arrangement  of  heating 
surface,  water  tubes  and  grates,  are  the 
outstanding  features  of  the  Gurney  down- 
draft  smoke-consuming  boiler,  which  is  a 
product  of  the  Gurney  Heater  Mfg.  Co., 
Boston,  Mass.  This  boiler  embodies  all  of 
the  well-known  features  of  the  Gurney 
Bright  Idea  water-tube  construction.  As 
will  be  noted  from  the  illustration,  these 
boilers  are  of  the  header  type,  affording  a 
large  steam  reserve  space,  and  the  headers 
are  connected  to  the  sections  by  extra¬ 
heavy  3-in.  nipples,  with  lock  nuts. 

Among  the  details  of  construction  may 
be  mentioned  the  openings  between  the 
sections  in  the  bottom  of  the  gas-making 
chamber  which  afford  easy  access  to  the 
slice  bars  for  cleaning  without  disturbing 
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ordinance,  while  using  any  grade  of  soft 
coal. 

Aside  from  the  special  construction  of 
the  Imperial  boiler,  the  arrangement  of  the 
double  grates  is  mentioned  as  the  secret 
of  its  success.  Fuel  is  fed  to  the  upper 
grate.  Partially-consumed  coal  drops  from 
the  upper  to  the  lower  grate,  thus  giving 
a  double  fire,  one  with  a  down  draft  and 
the  other  upward,  the  two  meeting  with 
intense  combustion.  The  special  water 
grate  used  with  this  boiler  is  also  included 
among  its  important  features.  Directly  op¬ 
posite  the  water  grate  on  each  section  are 
placed  brass  plugs  to  assure  thor¬ 

ough  extraction  of  all  foreign  matter  and 
to  provide  easy  access  for  inspection  and 
cleaning. 

This  line  is  made  in  a  30-in.  series  and 
a  40-in.  series  for  steam  and  water. 


SMOKELESS  GURNEY  DOWN-DRAFT  SMOKE-CONSUMING 

BOILER. 


CONSTRUCTION  OF  IMPERIAI 
BOILER. 
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METHOD  OF  INTRODUCING  SUPERHEATED  AIR  IN  COMBUSTION  CHAMBER  OF 

EUREKA  SMOKELESS  FURNACE.  • 


the  fire.  Also  ample  space  is  provided  in 
the  gas  chambers  for  the  complete  com¬ 
bustion.  Finally,  the  water-travel  is  verti¬ 
cal,  following  its  natural  course.  The 
company’s  catalogue  contains  dimensions, 
capacities,  etc.,  for  both  the  steam  and 
water  series,  as  well  as  a  table  of  stack 
sizes  for  down-draft  sizes,  running  from 
a  40-ft.  chimney  height  for  a  1,200-1.500 
sq.  ft.  boiler  to  100  ft.  for  a' 14,500-15,000  sq. 
ft.  boiler. 


Features  of  the  Eureka  Smokeless  Furnace. 


Basing  its  claims  on  the  point  that  an 
even  distribution  of  air  is  quite  as  essential 
as  the  correct  amount  of  air,  the  Eureka 
smokeless  furnace  is  presented  to  the  trade 
as  being  able  to  increase  the  efficiency  of 
any  boiler  in  which  it  is  installed;  that  will 
burn  Illinois  or  Indiana  coal  in  full  com¬ 
pliance  with  the  city  smoke  ordinances; 
that  will  save  at  least  one-fourth  of  the 
usual  fuel  cost;  that  will  run  automatically 
on  three  to  five  firings  per  day  and  main¬ 
tain  satisfactory  pressure  of  steam  or 
vapor;  and,  finally,  that  will  burn  more 
air  and  less  coal  than  other  furnaces.  Re¬ 
garding  the  air  distribution  it  is  stated  that 
hot  air  is  not  only  distributed  over  the 
coal  bed,  but  is  also  injected  into  the  gas 
chamber  back  of  the  hollow  Eureka  fire 
wall,  where  all  gases  become  ignited  and 
consumed,  at  a  high  temperature,  before 
entering  the  boiler  tubes. 

The  fact  that  the  Eureka  smokeless  fur¬ 
nace  is  endorsed  and  commended  by  the 
Chicago  Smoke  Bureau  is  an  interesting 
commentary  oa  the  efficiency  of  this  heater, 
especially  as  the  manufacturers  had  noth¬ 
ing  to  do  with  the  tests  on  which  the 
endorsement  was  based.  One  of  the  cata¬ 
logues,  “A  Burning  Question,”  contains  a 
full  report  of  the  test.  The  manufacturers 
are  the  Eureka  Smokeless  Furnace  Co., 
1215  Chamber  of  Commerce  Building,  Chi- 
^o.  Ill. 


EUREKA  SMOKELESS  FURNACE  INSTALLED 
IN  ORDINARY  FIRE-BOX  BOILER. 


“Oil  City”  Smokeless  Boilers. 

An  effective  design  for  a  smokeless  re- 
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ARRANGEMKNT  FOR  ADMITTING  AIR  THROUGH  EUREKA  DEVICE  AND  THE  SUBSE- 

giTENT  PASSAGE  OF  GASES. 


turn-tubular  fire-box  boiler  has  been  de¬ 
veloped  by  the  Oil  City  Boiler  Works,  Oil 
City.  Pa.,  as  shown  in  the  accompanying 
illustration.  This  boiler  is  of  the  self- 
contained  type,  and  is  fitted  with  a  water 
or  down-draft  grate,  for  the  abatement  of 
smoke.  It  is  designed  to  meet  the  require¬ 
ments  of  laws  adopted  by  many  of  the 
larger  cities  for  the  elimination  of  the 
smoke  nuisance. 

It  wiU  be  noted  that  the  boiler  is  really 
a  combination  of  the  principal  features  of 
the  locomotive  and  horizontal  tubular  boil¬ 


ers.  The  return  flues  of  the  horizontal 
tubular  type  are  added  to  the  internally- 
fired  locomotive  type,  while  at  the  same 
time  the  brickwork  is  eliminated. 

The  furnace  is  surrounded  by  a  steel 
water-jacket.  Coal  is  fired  on  the  upper 
or  water  grates.  The  products  of  com¬ 
bustion  pass  downward  over  the  fire  on 
the  lower  grates  and  thence  through  the 
tubes.  Care  is  taken  to  prevent  short  cir¬ 
cuiting  or  dead  corners.  The  tubes  are 
small  in  diameter  which  permits  them  to 
be  made  of  a  uniform  thickness  of  metal. 


LONGITUDINAL  SECTION 


CONSTRUCTION  OF  “OIU  CITY”  SMOKEUESS  BOIEER 
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The  scale  engraved  on  the  stem  of  the 
tube  indicates  the  distance  the  tip  of  the 
tube  projects  into  the  pipe.  The  two  arms 
at  the  top  indicate  the  direction  in  which 
the  tip  is  pointed;  when  these  arms  are 
placed  at  right  angles  to  the  pipe,  as  nearly 


Another  point  mentioned  for  this  boiler  is 
that  all  the  heating  surface  is  easily  kept 
clean. 

Behind  the  “Oil  City”  smokeless  boiler 
is  the  organization  of  the  well-known  Oil 
City  Boiler  Works.  The  boilers  are  built 
of  flange  steel,  instead  of  tank  steel  and 
the  manufacturers  lay  stress  on  the  high 
character  of  the  workmanship  used  on  this 
line.  The  sizes  run  from  capacities  from 
2,000  sq.  ft.  to  16,000  sq.  ft.  of  direct  steam 
radiation.  A  circular  issued  by  the  com¬ 
pany  gives  these  and  other  details. 


A  Portable  Pitot  Tube  for  Gases. 


A  Pitot  tube  designed  for  blower  test¬ 
ing,  ventilation  work,  testing  of  flow  of  gas 
in  mines,  aeroplane  testing,  foundry  blow¬ 
ers,  or  any  application  where  it  is  desired 
to  determine  the  velocity  of  air  or  gas, 
has  been  brought  out  by  A.  H.  Anderson, 
mechanical  engineer,  3,300  Federal  Street, 
Chicago,  Ill.  This  form  of  Pitot  tube  ori- 


PTO.  2— EXT.ARGED  VIEW  OF  TIP  OF  TUBE, 
SHOWING  STATIC  AND  DYNAMIC  OPEN¬ 
INGS. 


as  can  be  judged  by  eye,  the  results  will 
be  accurate  within  a  very  small  percentage. 
One  arm  is  stamped  “S”  for  the  static 
opening;  the  other  is  stamped  “D”  for  the 
dynamic  opening.  Each  of  these  arms  is 
connected  by  rubber  tubing  to  the  proper 
end  of  the  differential  gauge. 

An  instruction  sheet  accompanies  each 
tube,  illustrating  the  application  to  various 
gases.  A  list  of  constants  is  given  for 
different  temperatures,  pressures,  humidi¬ 
ties,  and  kinds  of  gas,  and  computation  is 
reduced  to  a  minimum. 

Each  tube  is  carefully  calibrated  for  the 
range  of  velocities  for  which  the  tube  is 
to  be  used. 


An  Automatic  Humidifier  for  Warm-Air 
Furnaces. 


FIG.  1— PITOT  TUBE  AND  TWO  DIFFER¬ 
ENTIAE  GAUGES.  PIPE  CUT  AWAY  TO 
SHOW  TIP  OF  TUBE. 


An  adaptation  of  the  Buddington  humidi¬ 
fier  used  on  radiators,  to  warm-air  furnaces, 
is  announced  by  the  Reid-Geisler  Mfg.  Co., 
5238  Ravenswood  Ave.,  Chicago,  Ill.  It  is 
stated  that  one  Buddington  automatic 
humidifier,  as  made  for  use  in  furnaces, 
will  moisten  the  air  throughout  the  ordi¬ 
nary  house.  The  humidifier  is  connected 
to  the  city  water  supply  and  automatically 
refills  itself  as  the  water  is  evaporated.  It 
can  be  installed  in  practically  any  warm- 


ginated  and  was  developed  in  the  labora¬ 
tories  of  the  Armour  Institute  of  Tech¬ 
nology,  Chicago. 

The  tube  is  so  compact  that  it  may  be 
inserted  or  withdrawn  through  the  stuff¬ 
ing  box  without  inclination  of  the  tube. 
The  stuffing  box  prevents  leakage,  and  also 
clamps  the  tube  in  any  position  desired. 
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air  furnace.  It  consists  of  a  vitrified  enamel 
evaporating  pan  which  rests  on  top  of  the 
dome  over  the  fire-box,  where  it  gets  the 
maximum  heat.  This  is  connected  by  a 
water  pipe  to  the  water  chamber,  which  is 
suspended  from  the  ceiling,  or  placed  on  a 
suitable  shelf  outside  the  furnace.  .  Inside 
of  the  chamber  is  a  float  valve  which  keeps 
the  water  level  equal  in  this  chamber  and 
in  the  evaporating  pan. 


BUDDINGTON  HUMIDIFIER  AS  ADAPTED 
TO  WARM-AIR  FURNACE. 

This  device  is  intended  to  automatically 
mix  just  the  proper  amount  of  moisture 
with  the  heat,  operating  in  direct  propor¬ 
tion  to  the  amount  of  heat  generated.  It 
is  made  in  two  sizes. 


Trade  Literature 

Spexcer  SupER-St.\nd.ard  Heaters,  adapted 
for  steam,  vapor  or  hot  water  and  combining 
the  advantages  of  magazine-feed,  sloping 
grate  construction  and  ability  to  burn  low- 
priced  coal,  including  bituminous,  are  brought 
to  the  attention  of  the  trade  in  a  .comprehen¬ 
sive  catalogue  that  takes  up  in  detail  all  the 
important  features  of  construction  and  opera¬ 
tion  of  this  heater.  One  section  of  the  cata¬ 
logue  is  given  over  to  “the  Spencer’s  superior 
economy  in  coal  bills,”  based  on  its  magazine- 
feed  and  sloping  grates.  In  the  second  section, 
the  automatic  action  of  the  heater,  designed 
to  reduce  both  coal  cost  and  human  labor 
to  a  minimum,  are  explained,  there  being  no 
shoveling  of  coal  on  the  surface  of  the  fire, 
while  the  sloping  grates  permit  the  coal  to 
he  distributed  evenly.  One  of  the  unique  fea¬ 
tures  of  this  heater  is  that  its  magazine  has 
a  water-jacket  on  its  outside,  adding  to  the 
water  exposure  and  at  the  same  time  keep¬ 
ing  the  coal  cool  till  wanted.  An  important 
advantage  of  the  sloping  grate  construction  is 
that  the  two  sections  are  indepeVident  of  each 
other  so  that  the  fire  on  one  section  may  be 
kept  up  and  that  on  the  other  section  allowed 
to  go  out,  if  de.svred,  as  in  mild  weather.  All 
of  the  Spencer  water  heaters  are  made  in  sec¬ 
tional  form,  hut  the  steam  and  vapor  boilers 
are  built  of  special  “Spellerized”  tubes,  straight, 
parallel  and  nearly  horizontal.  This  construc¬ 
tion  follows  in  general  the  lines  of  high-pres¬ 
sure  boilers  and  is  designed  to  gain  greater 


SPENCER  HOT-WATER  HEATER  SHOWING 
SLOPING  GRATE  CONSTRUCTION. 


efficiency  and  economy  of  operation.  Special 
views  are  included  showing  how  the  various 
parts  are  designed-  and  assembled.  The  steam 
heaters  are  made  with  double  tubes,  the  outer 
tube  conveying  the  water  and  the  inner  tube 
the  gases,  with  direct  heat  from  the  fire 


SPENCER  STEAM  HEATERS  ARE  MADE 

WITH  double  steel  tubes. 


playing  on  the  outer  tubes.  Typical  buildings 
of  various  types  are  shown,  accompanied  with 
copies  of  letters  from  owners  who  have  had 
Spencer  heaters  installed.  Under  “Further 
Facts  of  Importance,”  hints  are  given  on  the 
selection  and  installation  of  these  heaters,  ' 
records  from  university  and  other  tests,  valu¬ 
able  hints  on  chimney  construction  and  engin¬ 
eering  data  on  factors  determining  boiler 
capacities.  Price  lists  are  also  included  for 
each  size  and  type.  The  manufacturers  are 
the  Spencer  Heater  Co.,  Scranton,  Pa.  Size 
of  catalogue  8^2  X  11  in.  (standard).  Pp.  40. 
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Chimneys 

Note: — The  following  tables  and  memoranda  on  chimneys  are  selected 
from  a  discussion  of  the  subject  by  Harold  L.  Alt,  which  appeared  in  The 
Heating  and  Ventilating  Magazine  for  March  and  April,  1917,  and  to 
which  the  reader  is  referred  for  more  complete  information. 

The  most  common  error  made  in  regard  to  chimneys  is  that  of  not  dis¬ 
tinguishing  between  the  size  (which  governs  the  volume  of  smoke  they  can 
handle)  and  the  height  (which  determines  the  intensity  of  the  draft).  A 
chimney  may  be  high  enough  yet  with  an  area  too  small  to  do  the  work 
required.  On  the  other  hand  it  may  be  large  enough  but  too  low  to  produce 
a  draft  of  the  strength  required  to  pull  the  air  through  the  fire  and  up  the 
chimney  at  a  sufficiently  rapid  rate.  Either  fault,  or  a  combination  of  both, 
will  result  in  unsatisfactory  service  and  will  require  remedying. 

Heated  air  expands  and  occupies  a  greater  volume  than  the  outer  air 
of  a  lesser  temperature,  so  if  a  cubic  foot  of  air  outside  the  chimney  weighs 
0.07  lbs.  and  a  cubic  foot  of  the  chimney  gases  at  their  higher  temperature 
weighs  only  0.04  lbs.  then  every  vertical  fpot  of  air  in  the  chimney  means 
an  unbalanced  pressure  of  0.07  —  0.04,  or  0.03  lbs.  per  square  foot  at  the 
base.  This  unbalanced  pressure  has  a  tendency  to  equalize  by  the  rising  of 
the  lighter  gases  but  since  their  place  is  taken  by  more  heated  gases  coming 
directly  from  the  fire  the  temperature,  of  course,  never  does  equalize  and 
the  action  continues  its  operation  as  long  as  the  fire  is  kept  burning. 

From  this  basic  principle  all  chimney  action  is  governed  and  many 
chimney  failings  can  be  explained.  For  instance,  the  draft  of  a  chimney 
is  never  as  good  in  summer  as  in  winter  because  the  outside  air  is  colder 
in  the  winter,  the  expansion  of  the  chimney  gases  at  the  same  temperature 
is.  therefore,  relatively  greater  and  the  intensity  of  the  chimney  draft  is 
consequently  increased. 

Chimneys  have  to  overcome  their  own  losses,  these  losses  consisting 
of  the  friction  of  the  gases  rubbing  against  the  sides  in  their  upward  passage. 
For  this  reason  a  circular-shaped  flue  is  most  desirable,  the  next,  square,  and 
alter  that  oblong  with  the  long  side  not  more  than  double  the  length  of  the 
short  side.  In  flues  where  it  is  necessary  to  exceed  this  proportion  two 
separate  flues  of  more  desirable  shape  can  sometimes  be  used  with  advantage. 

The  most  efficient  chimney,  as  far  as  draft  is  concerned,  is  one  built 
perfectly  straight  from  the  bottom  up,  round  {or  nearly  round)  in  the 
shape  of  the  interior  flue,  and  lined  with  tile,  or  with  the  interior  surface 
made  as  smooth  as  possible  by  other  means.  There  is  no  advantage  in  taper¬ 
ing  the  inside  of  a  chimney  to  a  smaller  size  toward  the  top — this  only 
retards  the  flow  of  the  gases. 

square  chimney  can  hardly  be  figured  as  having  its  full  area  effective, 
a  deduction  of  10%  to  15%  being  necessary  on,  account  of  the  spiral  move¬ 
ment  of  the  gases  leaving  the  corners  dead  and  inactive.  With  an  oblong 
shape  the  effect  is  worse,  a  deduction  of  25%  being  none  too  much.  The 
use  of  tile  flues  will  not  only  aid  this  slightly,  owing  to  their  rounded 
corners,  but  will  also  safeguard  much  of  the  fire  risk  otherwise  due  to 
mortar  falling  out  between  the  bricks  as  time  passes  and  leaving  openings 
through  which  a  spark  might  pass.  As  the  tile  serves  to  retain  the  gases 
and  smoke  it  also  prevents  leakage  which  tan  spoil  a  chimney  action  at 
any  time,  no  matter  how  perfectly  the  flue  may  otherwise  be  built. 
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RESIDENCE  CHIMNEYS 

The  ordinary  residence  usually  employs  a  chimney  between  25  and  60  ft. 

high,  the  area  being  proportional  to  the  size  of  the  house  and  it  is  interesting 

to  note  that  it  is  possible  to 

burn  No.  1  buckwheat  coal  with  a  chimney  I 

55  ft.  high,  if  the  fire  bed  is  not  made  too  thick.  Down-draft  boilers  should  I 

have  chimneys  at  least  60  ft. 

high  to  operate  successfully. 

Having  a  chimney  built  upon  desirable  lines,  as  far  as  draft 

is  concerned, 

it  may,  of  course,  still  be  too  small,  and  in  this  connection  it  might  be  said 

that  no  flue  should  be  made  less  than  8  in.  diameter  or  8  in.  X 

8  in.  square. 

Under  ordinary  conditions,  with  steam,  furnace  or  hot  water 

heating,  the 

following  sizes  of  flues  given 

in  the  table  will  be  found  to  give  satisfaction 

in  residences  whose  cubic  footage  does  not  exceed  the  amounts 

shown : 

SIZES  OF  FLUES  FOR  RESIDENCES. 

Cubic  Contents  of  Building. 

Round.  Square. 

Oblong. 

Cubic  Feet. 

Inches  Diam.  Inches. 

Inches. 

20,(K)0 

8  8X8 

6  X  10 

40,000 

9  9X9 

8  X  12 

60,000 

10  10  X  10 

8  X  14 

110,000 

12  12  X  12 

10  X  18 

120,000 

14  14  X  14 

12  X  18 

130,000 

16  16  X  16 

12  X  18 

150,000 

18  18  X  18 

14  X  20 

When  flue  tile  is  used  the  interior  dimensions  are  not  in 

even  figures. 

the  exact  dimensions  of  commercial  sizes  being  given  in  the  table  below: 

COMMERCIAL  SIZES  AND  AREAS  OF  FLUE  TILE. 

Square  or  Oblong 

Circular 

Outside  Dimensions, 

Inside  Dimensions, 

Area 

Inches. 

Inches 

Sq.  in. 

8 

50 

8/2  X  8/2 

52 

9 

64 

10 

78 

SV2  X  13/2 

* 

80 

li 

95 

12 

113 

13  X  13 

126 

13 

133 

13  X  18 

14 

154 

169 

15 

177 

16 

201 

17 

227 

18  X  18 

240 
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RESIDENCE  CHIMNEYS 

When  square  or  rectangular  chimneys  are  designed  for  fire  places  which 
burn  wood  or  bituminous  coal  they  are  usually  made  with  an  area  of  10% 
to  12%  of  the  fire  place  opening,  while  with  round  flues  the  area  may  be 
reduced  to  8%.  For  anthracite  coal  the  rectangular  or  square  flue  may  be 
reduced  ,to  8%  and  the  round  flue  to  6%.  Ordinary  stoves  are  readily  served 
with  an  8  in.  X  8  in.  flue,  provided  no  other  connections  are  made  to  it. 

All  chimney  walls  should  be  8  in.  thick  to  avoid  danger  of  fire  from 
sparks  working  through  the  joints,  and  the  building  laws  in  some  cases 
demand  not  only  8  in.  thick  walls  but  tile  linings  as  well. 

The  height  of  residence  chimneys,  as  before  mentioned,  is  usually  of  small 
moment,  since  the  use  of  larger  sizes  of  anthracite  coal  is  common  under 
such  conditions.  The  draft,  however,  ought  to  approximate  in  inches  of 
water  the  various  values  given  in  the  table  below  after  being  in  use  twenty- 
four  hours  and  with  all  the  inlets  suddenly  closed. 

DRAFT  IN  CHIMNEYS  FOR  RESIDENCES. 


Temperature  of  Outgoing  Gases,  Deg.  F. 


in  Feet. 

200 

250 

300 

Inches . 

60 

0.27 

0.32 

0.35 

55 

0.25 

0.29 

0.32 

50 

0.23  • 

0.26 

0.29 

45 

0.21 

0.23 

0.26 

40 

0.18 

021 

0.23 

35 

0.16 

0.19 

0.20 

30 

0.14 

0.16 

0.17 

25 

0.J2 

0.14 

0.14 

20 

0.09 

0.11 

0.12 

The  figures  given  are  about  90%  efficiency  of  the  theoretical  draft 
which  an  absolutely  tight  chimney  would  show  and  a  properly  constructed 
chimney  should  approximate  these  figures. 
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CHIMNEYS 


The  first  factor  to  develop  in  determining  the  proper  diameter  and 
height  of  the  chimney  required  is  the  maximum  number  of  pounds  of  coal 
burned  per  hour  and  the  number  of  pounds  of  air  required.  If  the  actual 
boiler  horsepower  to  be  developed  at  the  maximum  can  be  computed  or 
as.^umed  the  number  of  pounds  of  coal  for  various  efficiencies  may  be  read 
directly  from  the  following  table : 


RKQUIRED  POI  NDS  OF  COAL  AND  AIR  FOR  HORSEPOtV'ERS  .AT  VARIOUS  EFFICIENCIES 
POUNDS  OF  COAL  PER  BOILER  U.  P.  DEVELOPED 


Toia! 

Lb^.  of 

4 

4  3^ 

5 

5H 

6 

oya 

7 

Lbs.  of 
.Air  per 

Coal 

50 

12 

11 

HORSE  POWER  DEVELOPED 

10  9  8 

8 

7 

Sec. 

0.25 

100 

2,5 

22 

20 

18 

16 

15 

14 

0.5 

150 

17 

33 

30 

27 

25 

23 

21 

0.75 

200 

50 

44 

40 

36 

33 

31 

29 

1.0 

300 

75 

67 

60 

55 

50 

46 

43 

1.5 

500 

125 

111 

100 

91 

83 

77 

71 

2.5 

7.50 

187 

167 

1.50 

136 

125 

115 

107 

3.7 

1.000 

250 

222 

200 

1,82 

167 

1.54 

143 

5.0 

1,.500 

375 

333 

300 

273 

250 

231 

214 

7.5 

2,000 

500 

444 

400 

363 

333 

308 

286 

10.0 

2,.5IK) 

025 

555 

.500 

45.5 

416 

385 

.357 

12.5 

3,000 

7.50 

667 

too 

545 

600 

461 

429 

15.0 

4,(MK) 

1,(K)0 

889 

too 

727 

667 

61.5 

.571 

20.0 

5,000 

1.2.50 

1,111 

1,000 

909 

8.33 

769 

714 

25. 

7,.500 

1.875 

1,667 

1,500 

1,364 

1,250 

1,1.54 

1,071 

38. 

10,(KK) 

2,.500 

2,222 

2,000 

1,818 

1,667 

1,.538 

1,429 

.50. 

15,(HK) 

3,7.50 

3,333 

3,000 

2,727 

2,.500 

2,308 

2,143 

75. 

20.000 

5,000 

4,444 

4,000 

3,636 

3,333 

3,077 

2,857 

100 

30,0(K) 

7,.500 

6,667 

6,000 

5,4.54 

5,000 

4,615 

4,286 

loO. 

40,000 

10,000 

8,889 

8,000 

7,273 

6,666 

6,154 

5,714 

200. 

50,0(H) 

12,.500 

11,111 

10,000 

9,091 

8,.333 

7,692 

7,143 

250. 

75,000 

18,7.50 

16,667 

15,000 

13,645 

r2„500 

11,538 

10.714 

3<d. 

1(K),000 

25,000 

22,222 

20,000 

18,181 

16,667 

15,384 

14,286 

.500. 

125,000 

31,2.50 

27,778 

25,000 

22,745 

20,833 

19,2.30 

17,857 

626. 

1.50,000 

37,.500 

33,333 

30,000 

27,273 

25,000 

23.076 

21,428 

750. 

200  000 

50,000 

44,444 

40,000 

36,363 

33  333 

30,768 

28,.576 

1,000. 

300  000 

75,000 

66,667 

60,000 

54,545 

50,000 

46,154 

42,857 

I,.i00. 

400,000 

100,000 

88,887 

80,000 

72,727 

66,667 

61,516 

57,143 

2,000. 

500.000 

111,111 

100,000 

90,909 

83,333 

76,923 

71,428 

2,500. 

750.000 

1.000,000 

136,455 

125,000 

11.5,380 

107,141 

142,860 

3.7.50. 

5.000. 

Note — Include  every  bend  from  the  boiler  uptake  to  the  stack,  counting  the  turn 
upward  in  the  stack  as  one  bend. 
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Better  heat  service  with 
Ideal  Specialties 


Use  the  above  in  all  heating  work  calling  for  refined  regulation  and 
economical  use  of  fuel.  Send  for  special  explanatory  booklets 


Norwall  Siphon  Air 
Valve 


Arco  Temperature 
Regulator 


Sylphon  Packless 
Radiator  Valve 


Absolutely 
steam  and  water 
tight  —  without 
packing.  Noth¬ 
ing  to  wear  out 
or  rust  out.  Cool 
handle  easily 
turns  —  never 
binds,  sticks  or 
leaks.  Elimin¬ 
ates  damage 
from  leaks. 


Sensitive  and  quick 
action  —  opens  in¬ 
stantly  to  let  out 
,air.  Closes  tight 
against  steam  or 
water — never  needs 
adjustment.  Gives 
radiator  full  heat¬ 
ing  power  and  guar¬ 
anteed  for  5  years. 


Maintains  right  tem¬ 
perature  without  care 
or  attention.  Prevents 
under-heating  and 
over  -  heating.  Turns 
on  dampers  in  early 
morning  and  furnishes 
cooler  night  temper¬ 
ature.  For  any  radiator 
outfit  or  hot  air  fur- 


■  nace. 


Regulator 


Automatically 
regulates  drafts. 
Saves  fuel,  pre¬ 
vents  boiling 
and  maintains 
uniform  temper¬ 
ature.  Also  used 
on  Hot  Water 
Supply  Boilers, 
for  warm  water 
for  domestic  use. 


No.  45A 


Sylphon  Water 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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Trade  Literature. 

Nash  Hydro  Turbine,  described  as  the 
most  simple  compressor  and  vacuum  pump, 
is  the  title  of  a  unique  circular  published  by 
the  Nash  Engineering  Co.,  South  Norwalk, 
Conn.  The  cover  illustration  shows  the  ex¬ 
terior  of  the  pump  and  on  opening  the  cover 
flaps  which  fold  toward  the  center  of  the 
page  the  interior  of  the  pump  is  disclosed, 
showing  the  principle  of  operation.  The  back 
of  the  circular  shows  the  other  side  of  the 
pump  from  the  outside.  A  short  description 
of  the  pump  is  included. 

Braemer  Psychrometric  Chart,  measuring 
ZSYz  X  10  in.,  has  been  issued  by  the  Braemer 
Air  Conditioning  Corporation,  Philadelphia, 
Pa.  Special  attention  is  called  to  the  conven¬ 
ient  arrangement  of  the  chart  which  contains 
printed  directions  for  its  use.  The  chart  is 
intended  to  be  framed  or  may  be  placed  on  a 
desk  under  a  glass  top  for  ready  reference. 
The  company  states  that  the  scientific  princi¬ 
ples  upon  which  the  chart  is  based  also  govern 
the  Braemer  air  conditioning  and  humidity 
control  system. 


Syracuse  Packless  Valves  is  the  subject 
of  an  unusually  full  catalogue  issued  by  the 
Syracuse  Faucet  &  Valve  Co.,  Eastwood,  N.  Y. 
This  company  specializes  in  the  construction 
of  packless  valves.  All  joints,  before  they  are 
screwed  tight,  are  lubricated  with  a  mixture 
of  heavy  oil  and  graphite,  so  that  the  valve 
may  be  loosened  without  injury  to  the  parts.. 
A  large  octagon  nut  is  also  milled  on  the  lower 
end  of  the  bonnet  to  prevent  straining  the 
metal  of  the  bonnet  in  tightening  it  up.  The 
manufacturers,  it  is  stated,  carry  a  large  stock 
of  all  standard  styles  of  valves.  The  illus¬ 
trations  include  views  of  each  style  of  valve, 
and  several  pages  are  also  devoted  to  rough¬ 
ing  in  dimensions  of  valves  for  use  in  rough- 
ing-in  job  before  the  valves  are  received. 
Size  6  X  8j4-in.  (folded).  Pp.  94. 

Death. 

Arthur  Kneisel,  treasurer  of  the  Ameri¬ 
can  Association  of  Engineers,  died  in  Chi¬ 
cago,  August  27.  Mr.  Kneisel  had  just 
retired  as  secretary  of  the  association.  He 
took  an  active  part  in  its  formation.  Mr. 
Kneisel  was  37  years  old. 
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Coming  Events. 

October  17-20,  1917. — Annual  meeting  of 
the  American  Public  Health  Association,  in 
Washington,  D.  C. 

December  4-7,  1917. — Annual  meeting  of 
the  American  Society  of  Mechanical  Engin¬ 
eers  in  New  York.  Headquarters  at  the 
Engineering  Societies  Building. 


Miscellaneous  Notes. 

William  H.  Hill,  vice-president  of  the 
.American  Radiator  Co.,  Chicago,  has  been 
elected  a  director  of  the  Stover  Mfg.  & 
Engine  Company. 

Indianapolis,  Ind. — The  Citizens’  Gas 
Company  has  issued  a  warning  to  all  house¬ 
holders  to  discontinue  the  use  of  gas  for 
heating  purposes  in  cases  where  the  gas 
heat  is  used  as  a  substitute  for  coal.  The 


warning  does  not  apply  to  gas  or  kitchen 
stoves  for  hot  water  heating  or  for  manu¬ 
facturing  purposes.  The  prohibition  as  to 
the  use  of  gas  in  grates  and  for  heating  pur- 
po'ses  is  not  temporary,  but,  according  to 
J.  D.  Forrest,  secretary  and  general  man¬ 
ager  of  the  company,  will  continue  all  winter. 
It  is  stated  that  the  company  now  has  a 
sufficient  supply  of  coal  on  hand  but  the 
fact  that  thousands  of  householders  have 
neglected  to  put  in  their  supply  of  coal  and 
are  using  gas  as  a  substitute  has  strained 
the  plants  of  the  company  beyond  their 
capacity.  The  company’s  statement  con¬ 
tains  the  warning  that  customers  who  con¬ 
tinue  to  .heat  their  houses  with  gas  may 
be  cut  off  from  the  gas  service. 

Grand  Rapids,  Mich. — A  new  ordinance 
to  govern  the  Grand  Rapids  smoke  nuis¬ 
ance  is  being  drafted  by  City  Attorney  Tag¬ 
gart,  Service  Director  Cutcheon  and  Smoke 
Inspector  Smith.  The  new  ordinance,  it 
is  stated,  will  be  far  more  stringent  than 


DUPLEX  CONE  FAN 
Belt  Driven 


HOWARD  &  MORSE 

45  FULTON  ST.,  N.  Y. 

Yentilatins  engineers  anb  Contractors 

MANUFACTURERS  OF 

BLACKMAN  and  DUPLEX  CONE  FANS 

which  are  installed  by  us  complete  with  Motors,  Duct 
Work  and  Wiring. 


Aligning,  Rigging  and  Hoisting  done,  with  labor  thoroughly  qualified  from 
long  experience. 


We  make  a  specialty  of  Kitchen  Exhaust  work. 
Prominent  buildings,  hospitals,  theatres,  and  private 
residences  are  among  our  many  and  recent  installations. 


The  Duplex  Gone  Fans  are  semi-conoidal  fans,  made 
especially  to  operate  against  pressure  in  duct  systems. 


The  Blackman  Fans  are  used  for  fresh  air  delivery 
and  in  duct  systems,  when  no  great  pressure  is  involved. 


You  can  have  the  advantage  of  our  experience. 

SEND  FOR  CATALOGUE 


BLACKMAN  FAN 
Direct  Connected  to  Motor 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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the  present  one  and  will  provide  for  the' 
installation  of  proper  smoke  devices  and 
the  regulation  of  furnace  stoking. 

Portland,  Ore. — Chairman  Rufus  C.  Hol¬ 
man  of  the  Board  of  County  Commission¬ 
ers  has  ordered  an  immediate  report  on 
the  probable  cost  of  transforming  the  heat¬ 
ing  plants  in  the  court  house,  county  hos¬ 
pital  and  poor  farm  from  oil  to  coal-burn¬ 
ing  plants.  It  is  expected  that,  owing  to 
the  shortage  of  oil  and  coal,  wood  will 
have  to  be  used  in  some  of  the  county 
buildings. 

Porland,  Ore. — Difficulty  is  being  experi¬ 
enced  in  Multanomah  County  ‘to  procure 
enough  oil  fuel  _  for  the  various  heating 
plants.  ,  Appeals ‘to^the  government  have  so 
far  been  met  with  the  statement  that  all 
arrangements  must  be  made  with  the  oil 
concerns.  Many  plants  are  facing  the  possi¬ 
bility  of  ‘  reconstfiicting  their  furnaces  to 
burn  coal  oi*  wood. 

Des  MoinbS,  la.-^In  connection  with 
work  on  the  fcapitol  extension  tract,  it  is 
being  planned  to  move  the  capitol  heating 
plant  just  north  of  the  State  House  ’  to  a 
point  on  fhe  southeast  corner  of  the 
grounds. 

Central  Supply  Association  will  hold  its 
twenty-third  annual  meeting  in  Chicago, 
October  17,  at  the  Congress  Hotel.  The 
principal  speaker  will  be  H.  Walton  Heegs- 
tra,  who  will  deliver  an  address  on  “Organ¬ 
ization  Salesmanship.” 

Prof.  James  D.  Hoffman,  Lincoln,  Neb., 
has  completed  his  work  at  the  University 
of  Nebraska  and  will  return  to  Purdue 
I'niversity,  Lafayette,  Ind.  During  his  con¬ 
nection  with  the  University  of  Nebraska, 
Prof.  Hoffman  established  courses  in  heat¬ 
ing  and  ventilation,  similar  to  those  insti¬ 
tuted  by  him  at  Purdue  University. 

National  Warm  Air  Heating  and  Venti¬ 
lating  Association  has  published  the  pro¬ 
ceedings  of^  its  fourth  annual  convention, 
held  in  Cleveland  last  June.  The  volume 
contains  the  discussions  in  connection  with 
trade  acceptances  and  association  advertis¬ 
ing  of  warm-air  furnace  heating,  as  well 
as  the  report  of  the  committee  on  army 
cantonment  heating  and  the  paper  by  Prof. 
.\.  C.  Willard  on  “Advancing  P'urnace  and 
Heating.”  The  book  contains  80  pages  and 
is  issued  from  the  office  of  Secretary  Allen 
W.  Williams.  Ctdumbus,  O. 

Building  Operations  for  August  show  a 
decrease  of  33%  over  the  corresponding 
period  in  1916.  This,  however,  does  not 
take  into  account  the  immense  amount  of 
government  work  which  does  not  figure 
in  the  municipal  reports.  A  large  part  of 
the  recent  government  construction  work 
is  outside  of  city  limits.  The  building  per- 


It  Stands 
the  Racket 

Your*reputation  is  established  by  the 
satisfactory  service  obtained  from  the  appa¬ 
ratus  you  recommend  or  install. 

To  insure  continued'  satisfactory  service, 
use  a 

Powers  Controller 
for  Electric  Motor  Driven 
Vkcuum  Pumps 

It  means  satisfaction  all  around,  and  an 
“O.  K.”  on  your  judgment. 


This  controller  can’t  be  be:  t  for  steady 
dependable,  \ear-in-and-year-out  service, 
because  it  s  made  to  stand  up  under  the 
hard  usage  to  which  such  instruments  are 
necessarily  subjected.  That’s  why  it  stands 
the  racket. 


Write  for  Bulletin  127 


The  Powers  Regulator  Co. 

955  Architects  Building,  New  York 

2143  Mailers  Building,  Chicago 

365  The  Federal  Street  Building,  Boston 
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inits  issued  in  114  American  cities,  according  the  Illinois  vacuum  and  vapor  heating  sys- 
to  the  American  Contractor,  Chicago,  amount-  terns  and  of  the  Davis  and  Hughson  stearn 
cd  to  $49,118,123  as  against  $73,614,908  in  specialties,  has  purchased  a  new  factory 
August,  1916.  Among  the  cities  showing  building  at  21st  Street  and  Racine  Avenue,' 
increase’s  were:  Atlanta  98%,  Atlantic  City  Chicago.  The  building  occupies  a  plot  of 
171%,  Cleveland  66%,  Denver  98%,  Duluth  about  30,000  sq.  ft.,  and  is  of  modern  con- 
')0%,  Milwaukee  56%,  New  Bedford,  Mass.,  crete,  steel  and  brick  construction. 

518%,  New  Haven  51%,  New  Orleans  61%,  Frank  L.  Patterson  &  Co.  and  Beuj.  F. 
Omaha  19%,  Sacramento  39%,  San  Fran-  Kelley  &  Son,  New  York,  announce  a  com- 
cisco  23%,  Syracuse  63%,  Trenton  24%  and  bination  of  their  interests.  Hereafter  their 
Wilmington  121%.  Cities  reporting  de-  joint  business  will  be  conducted  under  the 
creases  included:  Akron  65%,  Albany  75%,  name  of  The  Patterson-Kelley  Co.,  Inc.,’ 
Baltimore  49%,  Boston  1%,  Buffalo  31%,  with  main  offices  at  26  Cortlandt  St.,  New 
Chicago  26%,  Cincinnati  30%,  Columbus  York.  The  company  will  specialize  aS 
48%,  Detroit  53%.  Indianapolis  21%,  Kan-  water  heating  engineers  and  manufacturers 
sas  City  50%,  Los  Angeles  14%,  Louisville  of  heaters.  ■■  •  -  -  .  ■• 

rS0%,  Minneapolis  47%,  New  York  41%,  Fulton  Co.,  Knoxville,  Tenn.,  has  appoint- 
Philadelphia  65%,  Pittsburgh  51%,  St.  ed  H.  F.  Old  as  manager  of  its  New  York 
Louis  30%,  Toledo  72%  and  Washington  office,  succeeding  E.  M.  Lloyd.  ' 

12%. 


Boston 


Montreal  London 


New  York 


Jenkins  Bros. 

Philadelphia  Chicago 


STANDARD  THERMOMETERS  -  Indicaiin^c„d Recording 

for  VACUUM.  STEAM  and  HOT  WATER  SYSTEMS,  BAKE  OVENS  and  COLD 
STORAGE  PLANTS.  SEVEN  models  of  RECORDING  and  EIGHT  of 
INDICATING  Thermometers.  All  Accurate,  Durable  and  Legible. 

Backed  by  thirty  years  of  Thermometer  manufacturing. 
fSiS .  They  are  practically  indestructible,  are  sensitive  to  changing  temperatures 

and  are  very  easily  installed.  Supplied  with  horizontal  or  vertical  extension  . 
and  standard  pipe  thread. 

Ask  for  catalog  No.  100-107  and  trade  prices. 

STANDARD  THERMOMETER  COMPANY,  65  Shirley  St.,  Boston,  Mass 


Manufacturers’  Notes. 

Crane  Company,  Chicago,  announces  the 
opening  of  new  exhibit  rooms  in  New  York, 
at  23  West  45th  Street  and  22  West  45th 
Street. 

Warren  Webster  &  Co.,  Camden,  N.  J., 
announce  the  removal  of  their  Detroit 
branch  office  to  new  and  enlarged  quarters 
at  2123  Dime  Bank  Building,  A.  B.  Knight 
is  the  company’s  district  manager  in  De¬ 
troit. 

Illinois  Engineering  Co.,  manufacturer  of 


Central  Station  Heating.  Notes. 

Birmingham,  Ala. — B.  H.  Cooper,  Birming¬ 
ham’s  representative  on  the  Alabama  Public 
Service  Commission,  has  been  authorized 
by  the  commission  to  hold  a  preliminary 
hearing  of  evidence  in  the  matter  of  the 
Birminghams  Railway,  Li.ght  &  Power 
Company’s  proposed  heat  rate  increase. 
The  company  seeks  to  make  an  advance  of 
17^2%  on  the  rate  of  city ’heat,  claiming 
this  to  be  in  accord  with  the  increased 
prices  of  coal.  At  a  previous  hearing  be¬ 
fore  the  commission  the  consumers  op- 


Jenkins  Bros.  Radiator  Valves 


The  owner,  building  for  permanercy,  is  more  appreciat¬ 
ive  of  real  service  and  economy  in  maintenance  than  any 
slight  ssrving  in  first  co>t.  The  heating  engineer  incor¬ 
porating  Jenkins  Bros.  Valve.s  in  his  specifications  has 
the  certainty  of  a  well  satisfied  customer.  .  ’ 


There’s  a  Jenkins  Bros.  Valve  for  practically  every  pur¬ 
pose.  Specify  them  on  youf  Work. 
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posed  the  increase  on  the  ground  that  the 
coal  now  used  in  operating  the  plant  should 
be  charged  to  the  electric  department  and 
that,  in  any  case,  the  proposed  increase  is 
excessive.  It  was  brought  out  that  the  cost 
of  operating  the  plant  is  now  divided  be¬ 
tween  the  steam  heating  department  and 
the  electric  department,  two-thirds  being 
assessed  against  the  heating  department. 

Marquette,  Mich. — It  is  reported  that  a 
central  heating  plant,  to  serve  at  least  five 
buildings  on  Washington  Street,  will  be  in¬ 
stalled  by  the  Peter  White  Land  Company, 
of  Marquette.  M.  W.  Jopling  is  now  con¬ 
sidering  estimates  and  proposals.  The 
buildings  to  be  served  would  include  the 
opera  house  block,  the  Colonial  Building, 
the  office  building  west  of  the  opera  house 
and  the  buildings  occupied  by  the  Mining 
Journal  and  by  the  Michigan  State  Tele¬ 
phone  Company.  The  plant  now  proposed 
is  of  the  high-pressure  type,  the  pressure 
being  reduced  for  the  individual  heating  sys¬ 
tems. 

Anderson,  Ind. — A  petition  has  been  filed 
with  the  Indiana  Public  Service  Commis¬ 
sion,  on  behalf  of  the  Central  Heating 
Company,  of  Anderson,  asking  that  the 


company  be  permitted  to  increase  its  rates 
during  the  season  of  1917-1918,  because  of 
the  increased  cost  of  coal.  Included  in  the 
petition  are  two  schedules.  One  proposes 
that  steam  rates  be  advanced  in  event  the 
petition  by  the  railroads  for  increased 
freight  rates  on  coal  is  granted.  The  other 
suggests  a  lower  rate  in  event  the  rail¬ 
roads’  petition  is  denied.  The  two  rate 
schedules  are  as  follows,  the  first  rate  given 
being  that  asked  in  event  the  petition  for 
increased  freight  rates  is  not  granted: 

81  cents,  84  cents  per  1,000  lbs.  condensa¬ 
tion  for  the  first  10,000  lbs. 

74  cents,  77  cents  per  1,000  lbs.  for  from 
10,000  to  20,000  lbs. 

68  cents,  70  cents  per  1,000  lbs.  for  from 
20,000  to  100,000  lbs. 

61  cents,  63  cents  per  1,000  lbs.  for  from 
100,000  to  150,000  lbs. 

55  cents,  56  cents  per  1,000  lbs.  for  from 
150,000  to  400,000  lbs. 

49  cents,  51  cents  per  1,000  lbs.  for  all 
over  400,000  lbs. 

A  discount  of  5%  for  prompt  payment  is 
provided  in  the  petition. 

Yoimgstown,  O. — Work  on  new  steam 
lines  for  heating  public  buildings  this  winter 


You  Need  Have  no  Fear  of  Heating  Troubles  This  Winter, 
if  You  Install  The  WEBSTER  System  NOW 

The  WEBSTER  System  is  a  method  of  circulating  exhaust  steam,  live  steam,  or  a  com¬ 
bination  of  the  two,  to  obtain  not  only  the  utmost  efficiency,  but  the  greatest  economy. 

Wasting  exhaust  steam,  which  might  be  put  to  profitable  use  in  healing,  is  actually 
throwing  money  away,  since  all  exhaust  steam  not  so  utilized  requires  additional  live  steam  to 
be  generated,  at  the  expense  of  fuel  and  labor,  besides  the  extra  wear  on  the  power  plant 


Vacuum  System  of 
Steam  Heating 


has  been  installed  in  over  io,ooo  buildings  during  the  nast  29  years.  This  record  has  been 
achieved  only  by  giving  uniformly  successful  results. 

The  WEBSTER  System  is  adapted  to  the  heating  problems  of  the  manufacturer,  whether 
his  factory  is  housed  in  a  single  building  or  in  an  extended  group  of  buildings. 

Old  buildings  can  be  "Websterized,”  very  often  at  comparatively  little  expense. 

The  WEBSTER  System  over  comes  “water-hammering,"  air-birding  and  excessive  coal 
bills.  Circulation  of  the  steam  is  secured  with  little  or  no  back  pressure  upon  the  engine. 
Webster  Modulation  Valves  control  the  temperature  in  each  room  or  department.  Webster 
Sylphon  Traps  automatically  discharge  all  air  and  condensation  from  radiators  and  pipe  coils. 

Let  us  explain  to  you  how  the  WEBSTER  System  will  prove  efficient  and  economical. 


Write  us  todap.  Asit  for  Catalogue  V‘37 

WARREN  WEBSTER  &  COMPANY 

MANUFACTURERS  of  Wehsltr  Systems  of  Steam  Heatir^f.  We’^ster  Feed  Water  Healers, 
Wehster-Lea  Heater-Meters  Webster  Steam  and  Oil  Separcto  s.  Webster  Steam  Specialties 
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LARGEST  MANUFACTURERS  OF  RADIATOR  VALVES  IN  THE  WORLD 


WUm 


The  Correct 
Valve  for  the 
Beautiful  Home 


Detroit  Packless  Valves  are 
finished  with  the  definite  pur¬ 
pose,  that  they  shall  harmonize 
with  the  most  beautiful  sur¬ 
roundings.  In  addition  to  their 
unusually  pleasing  appearance 
^  and  smooth  satin  finish  they  are 
permanently  efficient  and  will 
not  leak  or  need  repacking. 


Booklet  VP-1  Gladly  Sent  Upon  Request 

Detroit  Lubricator  foMPANY 

DETROIT.  U  .  S.  A. 
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is  being  pushed  in  Wood  Street  by  the  Ma-  water  heating  plant  in  connection  with  its 
honing  and  Shenango  Railway  &  Light  Com-  electric  heating  plant  and  the  franchise  pro- 
pany,  which  bought  the  old  heating  system  vides  that  both  services  must  be  furnished, 

last  spfing.  The  new  main  is  20  in.  in  La  Porte,  Ind. — A  possible  compromise 
diameter.  between  the  city  officials  and  the  La  Porte  < 

Newcastle,  Ind. — The  Interstate  Public  Gas  and  Electric  Company  has  been  worked 

Service  company  was  given  permission  to  out.  subject  to  confirmation.  The  original 

charge  25  cents  per  square  foot  of  radiation  proposal  of  the  company  was  to  raise  its 

for  hot  water  heat  for  the  coming  season.  heating  rates  from  17  cents  to  25  cents  per 

The  increase  is  granted  for  one  year  only  square  foot  of  radiation  per  season.  The 

the  permanent  rate  being  twenty  cents.  compromise  figure  is  20  cents. 

At  a  hearing  before  the  State  Public  Portland,  Ore. — Increased  cost  of  fuel  has 

Service  Commission,  it  was  stated  that  the  prompted  the  Northwestern  Electric  Corn- 

patrons  are  willing  to  pay  the  increased  pany  to  seek  permission  to  advance  its 

price  if  they  can  be  assured  of  adequate  rates  appfo.ximately  20Vr  for  steam  heating 

service.  'I'he  company  is  operating  the  hot  service  in-  the  business  district.  At  present 


The  Vital  Spot 

in  a  Blast  Heating  System 

AT  THE  BLOWER 

If  the  Blower  is 

Universal 

You  can  be  sure  that  it  will  be  reliable 

Motor  and  Blower 


ARE  BUILT  N 

BY  US  and 
COVERED  BY 

ONE  GUARANTEE 


The  one-name  plate  feature  is  your  protection 

ILG  ELECTRIC  VENTILATING  CO. 

158  Whiting  St.,  CHICAGO 

Branches:  All  Cities 
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A  Valuable  Hand  Book 


The  Sturtevant  Hand  Book  on  Vacuum  Cleaners  should  be  in  every 
drafting  room.  It  gives  valuable  information  on  installing  Vacuiun 
Cleaners,  on  making  Vacuum  Cleaner  layouts,  on  writing  specifica¬ 
tions,  on  choosing  the  right  machine,  etc.,  etc.. 

Catalog  No.  244  is  the  general  catalog  on  Sturtevant  Vacuum 
Gleaners. 

Catalog  No.  248  is  the  Hand  Book  especially  gotten  up  for  the 
profession.  ^  . 

Copies  of  either  or  both  will  be  sent  if  you  write  on  your  letterhead. 

Stationary  Vacuum  Cleaners,  Air  Washers,  Fant,  Heaters,  Motors 
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fuel  oil  is  used  to  produce  steam  for  the 
auxiliary  electric  generating  station  in  the 
Pittock  Block  and  since  the  cost  of  oil  has 
gone  so  high,  Manager  W.  E.  Coman  says 
the  increased  rates  are  imperative. 

Des  Moines,  la. — Attorney-General  Hav- 
ner  has  started  an  investigation  of  the  spe- 
pial  election  of  March  26,  1917,  at  which 
a  heating  franchise  was  awarded  to  the 
Des  Moines  Electric  Company.  All  the 
registration  books,  ballot  sacks  and  poll 
books  connected  with  the  election  will  be 
examined.  A  former  grand  jury  made  an 
investigation  of  the  election  but  no  further 
action  was  taken. 

Bellefonte,  Pa. — Residents  of  Bellefonte 
who  have  been  using  central  station  heat 
are  considering  the  advisability  of  installing 
individual  heating  plants  in  their  homes, 
owing  to  the  uncertainty  as  to  whether  the 
central  heating  plant  will  be  operated  this 
winter.  Ex-Judge  Ellis  L.  Orvis,  who  is 
now  in  control  of  the  plant,  has  stated  that 
the  operation  of  the  plant  depends  on  the 
coal  situation.  If  it  should  be  placed  in 
operation  a  10%  raise  will  be  made  over 
the  rates  charged  by  the  old  company 
shortly  before  the  citizens  took  charge. 

Spencer,  la. — Work  is  proceeding  rapidly 
on  the  new  central  heating  system  in 
Spencer.  Tyler  underground  conduits  are 
being  used. 


Springfield,  Ill. — In  the  matter  of  the  ap¬ 
plication  of  the  Springfield  Gas  &  Electric 
Company  for  the  revision  of  rate  schedules, 
rules  and  regulations  pertaining  to  raising 
the  rates  for  hot  water  and  steam  heating 
service  in  Springfield,  which  is  now  pend¬ 
ing  before  the  State  Public  Utilities  Com¬ 
mission,  the  city  council  of  Springfield 
adopted  a  resolution  directing  the  city  at¬ 
torney  to  intervene  on  behalf  of  the  city. 

Logansport,  Ind. — It  is  announced  that 
the  public  service  commission  has  granted 
the  request  of  the  Logansport  Heating 
Company  to  raise  its  rates  25%.  The  local  ' 
management  explains  that  the  raise  means 
4  cents  more  per  square  foot  of  radiation 
for  hot  water  heat,  this  increase  making 
the  total  rate  21J4  cents. 

Sioux  City,  la. — After  submitting  a  peti¬ 
tion  to  the  city  council  for  an  advance  in 
its  heat  rates,  E.  L.  Kirk,  general  manager 
of  the  Sioux  City  Service  Company,  has 
asked  the  city  council  to  withhold  action 
on  the  proposed  amendment  to  the  city 
ordinance  on  the  ground  that  there  is  hope 
that  the  government  will  regulate  the  price 
of  coal  so  that  the  company  may  at  least 
operate  at  the  same  expense  as  last  year. 
When  the  company  first  proposed  the  in¬ 
crease  protests  from  a  large  delegation  of 
consumers  were  made  and  the  opinion  was 
expressed  that  the  increase  in  the  cost  of 


Johnson  {  Humidity  }  Control 

Zliways  the  Leader  in  Inventions  and  improvements 

First:  Practical  Heat  Regulation. 

Second:  Pneumatic  Thermostats. 

Third:  Humidostats — the  first  practical  apparatus  for  the  control  of  humidity. 

Fourth:  The  “SYLPHON”  Metal  Diaphragm  Valve  for  heat  control,  the  one  thing 
needed  to  make  heat  regulating  systems  durable  and  reliable.  We  tested 
this  valve  three  years  before  we  offered  it  for  use.  Untested  imitations 
and  substitutes  followed  fast,  but  having  been  thoroughly  tested  and 
proven  equal  to  all  demands, 

the  ** SYLPHON’’  is  the  Recognized  Standard. 

Fifth:  Unequalled  Service  in  all  Departments. 

Johnson  Service  Company 

Milwaukee,  Wis. 

Offices  in  all  Large  Cities 
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coal,  should  not  necessitate  an  advance,  as 
a  large  part  of  the  heat  furnished  by  the 
service  company  comes  from  the  steam  used 
and  exhausted  at  the  company^’s  power 
plant.  The  present  ordinance  provides  for 
a  rate  of  from  50  to  75  cents  for  every 
1,000  lbs.  of  steam  condensed. 

Goshen,  Ind. — On  recommendation  of  the 
superintendent  of  the  municipal  water  and 
light  plants,  plans  for  the  construction  of 
a  municipal  central  station  system  have 
been  deferred  on  account  of  the  scarcity 
and'  high  prices  of  materials.  The  city 
council  had  appropriated  $2,500  to  pay  for 
heating  the  court  house  and  jail  with  steam 
from  the  proposed  city  station. 

Indianapolis,  Ind. — Among  the  com- 
l)anies  which  have  filed  petitions  with  the 
Indiana  Public  Service  Commission  for  in¬ 
creases  in  their  heating  rates  are  the  Mer¬ 
chants  Heat  &  Light  Co.,  Indianapolis;  In¬ 
dianapolis  Light  &  Heat  Co.,  Indianapolis; 
Frankfort  Heating  Co.,  Logansport  Heat  & 
Power  Co.,  Noblesville  Heat,  Light  & 
Power  Co.,  Indiana  Railways  &  Light  Co., 
Kokomo;  Boonville  Electric  Light  &  Power 
Co..  Citizens’  Mutual  Heating  Co.,  Terre 
Haute;  Central  Indiana  Lighting  Co., 
Ploomington;  La  Porte  Heating  Co.,  and 
the  Interstate  Public  Service  Co.,  operating 
at  -Newcastle,  Lebanon,  Fowler  and  Bed¬ 
ford.  The  public  service  commission  indi- 


THESE  VALUABLE 
BOOKS  FREE! 

Each  one  is  worth  big  money  to 
you.  Every  heating  contractor 
should  have  them.  They  cover  all 
the  latest  money-making  ideas  in 
figuring  and  installing  steam  heat 
— hot  water  heat — vapor  heat — 
and  vacuum  systems. 

These  books  will  help  you  to  land 
more  orders  and  increase  your  profit  on 
every  job.  Write  for  them  at  once.  They 
are  absolutely  FREE! 


mRYVdlEllE 


Moline 


Illinois 


JfflONS-MANVIIXE 

A.  RADIATOR  TRAP 


Simple — and  Thoroughly  Satisfactory 

IN  this  15-story  apartment  house  502  Johns-Manville 
Radiator  Traps  were  used,  on  radiators  and  on  the  drips 
of  all  risers.  The  building  can  be  heated  with  a  half- 
pound  gauge  pressure  when  outside  temperature  is  10 
degrees — and  the  superintendent  reports  that  even  with 
quick  steaming  there’s  no  hammering  in  the  pipes.  No 
adjustments — no  chance  of  tampering. 

This  is  the  sort  of  service  that  gives  real  satisfaction  and 
builds  business  for  the  steam-fitter — and  the  Johns-Manville 
Radiator  Traps  are  largely  responsible.  Just  3  parts — 
body,  ball  and  connecting  union — the  simplest  trap  on  the 
market.  It  will  pay  you  to  get  the  details. 

H.  W.  JOHNS-MANVILLE  CO. 

NEW  YORK  CITY  I  ||y|n 

10  Factoriea — Branches  in  SS  Large  Cities 
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cated  that  it  would  not  permit  any  actual 
changes  in  the  existing  rates  but  that  if 
the  various  petitioning  companies  could 
show  just  cause  the  commission  would 
permit  a  surcharge  sufficient  to  offset  the 
increased  cost  of  operation. 

Most  of  the  petitioning  companies  gave 
the  high  price  of  coal  as  the  principal  rea¬ 
son  for  the  present  unsatisfactory  condi¬ 
tions. 

The  Crawfordsville  Heating  Company 
asked  for  permission  to  make  a  surcharge 
on  its  steam  heating  rates  which  would 
raise  them  from  22  cents  to  30  cents  per 
square  foot  of  radiation. 

The  Frankfort  Heating  Company  asked 
for  permission  to  make  a  surcharge  of  14.6% 
on  the  ground  that  there  had  been  an  18% 
advance  in  the  total  cost  of  operation. 
Testimony  showed  that  there  had  been 
$6,000  of  increased  cost  for  coal  during  the 
last  season.  No  one  from  Frankfort  ap¬ 
peared  to  protest. 

The  Logansport  Heat  and  Power  Com¬ 
pany  asked  for  a  surcharge  of  32.3%,  as 
the  plant  was  operated  at  a  loss  last  sea¬ 
son.  and  there  has  been  a  big  advance  in 
the  price  of  coal.  There  were  no  protest- 
ants  from  Logansport. 

Henry  Meyer,  of  the  Citizens’  Mutual 
Heating  Company,  of  Terre  Haute,  gave 
figures  to  show  that  the  company  should 


be  allowed  to  make  a  surcharge  of  9  cents 
a  square  foot  of  radiation.  He  said  that 
last  year  the  company  was  able  to  buy  coal 
at  $1.25  a  ton  delivered,  but  on  July  14  of 
this  year  the  contract  called  for  the  pay¬ 
ment  of  $2.50  a  ton  at  the  mine  for  screen¬ 
ings  or  run  of  mine,  which  would  make 
the  cost  about  $2.85  a  ton  delivered  into  the 
plant.  Testimony  was  given  to  show  that 
other  material  and  labor  were  greatly  in¬ 
creased  in  cost. 

Mr.  Wilson,  of  the  Interstate  Public 
Service  Company,  asked  the  commission  to 
raise  the  rate  for  heating  service  at  Bed¬ 
ford  from  15  cents  a  square  foot  of  radia¬ 
tion  to  25 -cents.  After  Chairman  Lewis  in¬ 
formed  Mr.  Wilson  that  the  commission 
was  not  prepared  to  take  up  the  fixing  of 
permanent  rates  without  first  making  a  val¬ 
uation  of  the  plant,  the  petition  was  changed 
so  as*  to  make  the  proposed  raise  a  tem¬ 
porary  surcharge.  Mr.  Wilson  said  the 
heating  service  had  been  supplied  at  a  loss 
at  Bedford  for  two  years,  and  the  company 
would  have  to  expend  $8,000  on  urgently 
needed  improvements.  W.  E.  Clark,  city 
attorney  of  Bedford,  and  representatives  of 
the  Chamber  of  Commerce  of  Bedford  and 
consumers,  said  they  did  not  question  the 
fact  that  the  cost  of  operation  had  greatly 
increased,  but  they  said  they  were  opposed 
to  a  raise  in  the  rates  until  the  company 


Tycos 

jtTEMPERATURE  INSTRUMENTS 
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'W.  ''iff 


will  meet  in  full  measure,  the  exacting  de¬ 
mands  of  your  especial  manufacturing  prob¬ 
lems.  Of  this  we  are  confident,  feeling  that, 
through  the  entire  complex  process  in  the 
manufacture  of  our  instruments,  the  influence 
of  our  years  of  experience  surely  must  be  re¬ 
flected. 

No  matter  what  problem  in  thermometry 
you  may  have  to  face  let  us  assume  the 
responsibility  of  providing  the  proper  instru¬ 
ments. 


Mercurial,  Recording  and  Index 
Thermometers  for  all  industrial 
and  laboratory  applications. 
Electric  Contact  Thermometers. 
Tempera'u'e,  Pressure  and  Time 
Regulators. 

Mercury  Column  Vacuum,  Pressure 
and  U  Gauges. 

Base  Metal,  Rare  Metal  and  Rad¬ 
iation  Pyrometers. 

Fery  Radiation  Pyrometers. 

Hygrometers 

Hydrometers. 

Mineral  Oil  Testing  Instruments. 
Aneroid  and  Mercurial  Barometers 
Recording  Barometers. 

Pocket  Compasses. 

Surveying  Compasses. 

Rain  Gauges. 

Anemometers  and  Air  Meters. 
Thermographs. 

Hand  Levels. 

Aviation  Barometers. 

Inclinometers. 

Sphygmomanometers. 

Fever  Thermometers. 

Urinary  Glassware. 

Thermometers  of  all  kinds  for 
home  and  general  use. 


And  to  that  end  cor¬ 
respondence  is  invited. 


layhr  Instrument  Companies 
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Our  Engineering  Department  will 


gladly  assist  in  soloing  your  air 


handling  problems 


Pmith,  Hinclimar!  &  Gryll?,  Detroit 


Architects  and  Ergircers 


Will  Put  Pure  Washed  Air  Into  Every 
Corner  of  Your  Factory 


The  Dodge  Bros.  (Motor  Cars)  Office  and  Plant  are  almost  exclusively  equipped  with 
SiitK:co  Products. 


Their  fine  office  building,  here  shown,  is  served  by  the  Sirocco  Washed  Air  System 
Their  Dining  Room,  Kitchen,  Core  Shop,  Pressed  Steel  and  Gear  Shop  have  the 
healthful  influence  of  a  constant  supplv  of  fresh,  properly  tempered  air.  These 
departments,  too,  are  served  by  Sirocco  Apparatus. 


Book  No.  2709  illustrates  many  plants  in  which 
“Sirocco”  Systems  are  used.  May  we  send  it  to  you? 


AMERICAN  BLOWER  CO. 

DETROIT,  MICH. 
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had  improved  its  service  so  that  it  would 
be  efficient.  The  Bedford  plant  also  sup¬ 
plies  electric  service  and  gas. 

The  Interstate  Public  Service  Company, 
which  supplies  electric,  ice  and  heating  serv¬ 
ice  at  Lebanon,  asked  for  an  increase  in  the 
heating  rates  at  Lebanon  from  17  cents  a 
square  foot  of  radiation  to  25  cents.  It 
was  urged  that  coal  had  increased  in  price 
from  $1.70  a  ton,  paid  last  season,  to  $2.37, 
which  must  be  paid  the  coming  season,  and 
that  considerable  money  will  have  to  be 
spent  on  repairs  to  mains.  William  J. 
Wood,  city  attorney  of  Lebanon,  and  also 
representing  the  Lebanon  Business  Men’s 
Association,  tried,  through  questions  put  to 
the  company’s  officials,  to  show  that  the 
amount  of  increase  requested  was  too  high. 

P.  H.  Palmer,  general  superintendent  of 
the  Indiana  Railways  &  Light  Company, 
which  supplies  heat  service  at  Kokomo, 
asked  for  a  temporary  surcharge  of  30%. 
He  said  that  the  steam  heating  department 
had  never  been  a  profit  to  the  company, 
and  there  has  been  a  tremendous  increase 
in  operating  expenses.  Coal  was  bought 
last  season  at  $1.82  a  ton,  he  said,  and  for 
the  next  season  it  is  estimated  the  cost  will 
be  $2.75  a  ton.  Mr.  Palmer  said  his  com¬ 
pany  had  recently  bought  a  coal  mine  near 


Oakland  City  for  a  price  exceeding  the 
actual  value  of  the  mine,  due  to  the  ab- 


“  AD  VANCE’* 

CONDENSATION  PUMPS 


Fcr  Low  Pressure  and  Vapor  Heating  Systems 


Electric  Motor  Driven,  Automatic  in  Operation 


Obtain  absolute  protection  against 
overloading  and  burning  out  of  motor, 
by  using  “ADVANCE”  Condensation 
Pump  and  Receiver  Equipment. 

Write  now  for  Bulletin  HV-205 

Advance  Pump  and  Compressor  Co. 

BATTLE  CREEK,  MICH. 


RELIABLE 

COMPACT 

EFFICIENT 


No  Steel  Tank 
to  Rust  Out 


Buffalo  Automatic 
CondensaHou  Pumps 

are  used  to  handle  returns  to  boilers  in 
hundreds  of  low  pressure  heating  sys¬ 
tems,  materially  reducing  fuel  consump¬ 
tion. 

40  GALLON  CAST  IRON  RECEIVER 
BRASS  FITTED  PUMP 


Specify  amount  of  condensation, 
boiler  pressure  and  details  of  elec¬ 
tric  current  in  your  inquiry. 

Buffalo  Steam  Pump  Co. 

Buffalo,  N.  Y. 
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Motors  Control 


Electrical  equip-  m 

ment  for  Public  School  I 

^  ventilation  is  one  of  our  special- 
m  ties  on  account  of  the  Reliable, 

J  Efficient  and  Quiet  operation  of  our  ^ 
motors  and  the  Flexibility  of  control. 

Architects  and  Engineers  realizing  these  advan- 
lages  are  specifying  Westinghouse  equipment 
for  many  new  schools  throughout  the 
country. 

-v.  Our  engineers  are  at  your 

y||  \  disposal.  '* 

I  Westinghouse  Electric  & 

I  Manufacturing  Co. 

§  East  Pittsburgh,  Pa.  i  I  Jw 
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normal  coal  prices  now  prevailing,  but  he 
did  not  figure  that  the  ownership  of  the 
mine  would  greatly  improve  the  coal  situa¬ 
tion  for  the  company  next  season. 

In  denying  the  petition  of  the  Frankfort 
Heating  Company  the  order  handed  down 
the  commission  says:  “It  was  right  and 
proper  in  fixing  a  permanent  rate,  that  the 
commission  should  provide  a  2%  return  on 
accepted  valuation.”  but  that  conditions 
have  changed  that  it  is  not  deemed  advis¬ 
able  to  grant  an  increase  of  rates  which 
would  “be  simply  underwriting  a  7  or  8% 
dividend.” 

The  commission  denied  the  petition  of  the 
Boonville  Electric  Company  for  a  sur¬ 
charge  of  30^^  as  it  was  found  the  present 
rates  are  sufficient  to  yield  a  5%  dividend. 


Contracts  Awarded. 

Derheimer  Bros.,  Fort  Wayne.  Ind., 
heating  and  ventilating  new  $150,000  Y.  M. 
C.  A.  building  in  Fort  Wayne  for  $20,000. 

Chas.  McGovern  &  Sons,  Sioux  Falls. 
S.  D..  heating,  ventilating  and  plumbing 
new  City  Hall,  for  $18,456.  Other  bids 
were.  Guy  W.  Barrett,  heating  and  venti¬ 
lating  $15,099.  plumbing  $4,006;  Sanitary 
Heating  &  Plumbing  Co.,  heating  and  venti¬ 


lating  $18,153.27,  plumbing  $5,098  (if  fans, 
motors  and  Vento  are  omitted  deduct  $1,- 
865);  Jas.  Ferris  &  Son,  heating  and  venti¬ 
lating  $18,500,  plumbing  $5,500  (if  fans, 
motors  and  Vento  are  omitted  deduct  $2,- 
000). 

Oiler  Heating  Co.,  McAlester,  .Okla., 
heating  and  plumbing  Agricultural  and  Nor¬ 
mal  University  at  Langston  for  $7,005. 

L.  H.  Prentice  Co.,  Chicago,  Ill.,  heating 
Christopher  Columbus  Settlement  House  at 
Greenview  Avenue  and  Altgeld  Street,  Chi¬ 
cago. 

Orth  Plumbing  Co.,  Lafayette,  Ind.,  heat¬ 
ing,  ventilating  and  plumbing  for  Oakland 
Township  school,  for  $15,500. 

Buhl  Plumbing  &  Heating  Co.,  Buhl, 
Minn.,  heating,  ventilating  and  plumbing 
new  high  school  building  in  Buhl,  for  $11,- 
001. 

Healy  Heating  &  Plumbing  Co.,  St.  Paul, 
Minn.,  heating  and  plumbing  new  Wash¬ 
ington  School  at  Marshalltown,  la.,  for 
$20,595. 

- « - 

New  Incorporations. 

East  Fulton  Hardware,  Heating  and 
Plumbing  Co.,  Grand  Rapids.  Mich.,  capi¬ 
tal  $20,000.  Stockholders:  Harry  Vander 
Veen.  Jennie  Gouan.  Cornelius  Van  Houten 
and  others. 
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No  Scale 
No  Corrosion 
No  Split  Tubes 
No  Leaky  Heads 
No  Expansion  Strains 


in  the 


Alber^er  Multi-Head 
Water  Heater 

“The  Heater  without  the  Usual 
Heater  Troubles’’ 


ncif^ri  Fo*"  Water  Service  for  Hotels.  Laundries, 

1131  v/im  11  U1113  Buildings,  Apartment  Houses, 

Hospitals,  Factories,  etc 
Send  for  Catalogue 

ALBERCER  HEATER  CO.,  Buffalo,  N.  Y. 


Western  Office;  Peoples  Gas  Chicago 


Ajlents  in  all  principal  cities 
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Fresh,  Invigorating  Air 


is  necessary  for  comfort 

Sprague  Electric 

OZONATORS 


SPRAGUE  ELECTRIC  WORKS 

OF  GENERAL  ELECTRIC  COMPANY 
Main  Offices:  527-531  West  34tli  Street,  New  York,  N.  Y. 

BraneR  Offices  In  Principal  Cities 


produce  a  constant  current  of  ozone  with  a 
comparatively  small  expenditure  of  current. 
When  used  as  an  adjunct  to  ventilating  systems, 
they  freshen  the  air  and  eliminate  unpleasant 
odors  in  crowded  rooms,  stables,  toilets,  fac¬ 
tories,  etc. 

C  3  mbinati  an- Ozonator 
and  Efec.r.c  Fan 

Send  for  Bulletin  No.  A-83 


Heating,  Ventilating,  Drying 
and  Mechanical  Draft  Purposes 

use  the 

PLEXIFORM 

FAN 

because  of  its>  high  ef¬ 
ficiency,  great  strength, 
lightness  and  low  cost  of 
installation. 

Plexiform  wheel  construction  is 
as  adaptable  for  double  width  as 
for  single  width  fans,  and  is  the 
only  type  of  multiple  blade  wheel 
fan  that  is  equally  adaptable  for 
high  or  low  pressures  without 
change  in  design  and  construc¬ 
tion. 

We  have  Fans  of  standard  Plexi¬ 
form  construction  handling  air  at 
-  SO  deg.  and  gases  at  1 ,000  deg. 
temperature. 

Write  for  catalogs. 


BAYLEY  MANUFAaURlNG  CO.,  Milwaukee,  Wis. 
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Harry  Taub,  Inc.,  Plainfield,  N.  J.,  capi¬ 
tal  $5,000,  to  conduct  a  heating  and  plumb¬ 
ing  business.  Incorporators:  H.  Taub,  J. 
Taub,  and  J.  P.  Mattley,  all  of  Plainfield. 

Philo  Light,  Heat  &  Power  Co.,  Philo, 
Ill.,  capital  $5,000.  Incorporators:  John  B. 
Carson,  David  E.  Godfrey  and  O.  B.  Car- 
son. 

Eggleston  Plumbing  &  Heating  Co.,  Bos- ' 
ton.  Mass.,  capital  $10,000.  Incorporators: 
Timothy  F.  Hurley,  John  L.  Mahoney  and 
Mary  J.  Hurley,  all  of  Boston. 

Purcell-Cox  Corporation,  Hartford, 
Conn.,  capital  $50,000,  to  deal  in  heating 
and  plumbing  supplies.  Incorporators: 
John  L.  Purcell,  Hartford;  Frank  Cox, 
Springfield,  Mass.;  M.  W.  Purcell,  Hart¬ 
ford;  and  D.  A.  Cox,  Springfield,  Mass. 

Window  Ventilator  Company  of  America, 
Chicago,  Ill.,  capital  $75,000,  to  manufac¬ 
ture  ventilating  systems.  Incorporators: 
E.  W.  Clark,  FI.  C.  Peterson  and  Charles 
Martin. 

Deal  Plumbing  &  Heating  Co.,  Ames- 
bury.  Mass.,  capital  $7,000.  Treasurer  and 
clerk,  Carrie  E.  Deal,  Newburyport. 


New  Firms  and  Business  Changes. 

Indiana  Engineering  Co.,  Inc.,  Indian¬ 
apolis,  Ind.,  has  taken  over  the  Cameron- 


Wainscott  Plumbing  and  Heating  Com¬ 
pany,  at  3016  North  Illinois,  Illinois 
Street.  The  company  will  conduct  a  heat¬ 
ing,  plumbing  and  power  plant  contracting 
business.  The  officers  are:  President  and 
chief  engineer,  Omar  B.  Morgan;  secretary 
and  treasurer,  G.  B.  Morgan;  assistant 
engineer,  M.  E.  Smith. 


Financial  Troubles. 

Monarch  Ventilator  Co.,  New  York,  has 
had  a  petition  in  bankruptcy  filed  against 
it  by  creditors.  The  liabilities  of  the  com- 
panv  are  given  at  $59,000  and  the  assets  at 
$12,000. 


Business  Chances. 

Washington..  D.  C. — Sealed  proposals 
will  be  received  at  the  office  of  the  Super¬ 
vising  Architect,  Treasury  Department,  for 
the  following-named  work: 

Until  October  15,  1917,  for  the  construc¬ 
tion  of  the  U.  S.  Post  Office  at  Waynes¬ 
boro,  Va. 

Until  October  23,  1917,  for  the  construc¬ 
tion  of  the  U.  S.  Post  Office  at  Ansalusia, 
Ala. 


FOOD  PRODUCTS 

should  be  produced  under  ideal  atmospheric  conditions  in  order  that  the  product 
be  of  the  best  quality. 

Uniformity  in  results — the  reduction  in  possible  variation  in  quality — the 
increased  efficiency  of  help,  can  be  largely  effected  by  the  installation  of  a 

Braemer  Air  Conditioning  Apparatus 

Air  Purifying  —  Humidifying  —  Low  Temperature  Drying  —  Industrial 
Air  Cooling  —  Dehumidifying  —  High  Temperature  Drying  —  Ventilation 
Dust  Removal  —  Reclamation 


Braemer  Air  Conditioning  Corporation 

411  Lafayette  Building 
PHILADELPHIA,  PA. 

New  York  Chicago 

Cleveland  Cincinnati  St.  Louis  Kansas  City 

Indianapolis  Milwaukee 
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Spray  Nozzle 
in  Operation 


THE  CARRIER  SYSTEM 

an  absolute  necessity  in  most  manufacturing  plants 


The  positive  control  of  temperature  and  humidity  and  the  assurance  of 
an  unvarying  supply  of  clean  air  that  the  CARRIER  SYSTEM  offers 
’s  a  certain  aid  to  uniformity  of  product  and  operating  efficiency  that 
is  worth  investigating. 

CARRIER  installations  are  being  operated  in  the  making  of  such 
widely  different  products  as:  Rubber,  Shrapnel  Fuses,  Sausage, 
Tin  Cans,  Chewing  Gum,  Motor  Cars,  Macaroni,  Electric  Lights, 
Cigarettes,  Citric  Acid,  Beer,  Pottery,  Rifles,  and  in  Si’k  Spinning, 
Paper  Making,  Fine  Color  Printing,  Drug  and  Chemical  Manufacture, 
Development  of  Moving  Picture  Films,  etc. 

Such  well  known  names  as  Thomas  A.  Edison,  Inc.,  Bethlehem  Steel 
Co.,  General  Electric  Co.,  The  Vitagraph  Co.,  Proctor  &  Gamble,  J. 
P.  Morgan  &  Co.,  American  Can  Co.,  Curtis  Publishing  Co. — all 
leaders  in  their  respective  lines — are  on  the  list  of  those  hundreds  of 
representative  firms  who  have  endorsed  the  Carrier  System  by  using  H. 


Our  staff  of  Air  Conditioning  Specialists  and 
our  data  from  hundreds  of  successful  appli¬ 
cations  are  available  for  solving  your  prob¬ 
lems  in  humidifying,  dehumidifymg,  heating, 
cooling,  drying,  etc. 


Every  Carrier  installation  is  a  subject  of 
soecial  engineering  on  our  part,  and  in  addi¬ 
tion  to  guaranteeing  performance,  we  stand 
ready  to  erect  and  turn  over  the  completed 
plant  ready  for  operation. 


farrier  Fhaineerina  fprooration 


39  Cortlandt  St. ,  New  York  tion 

Bid*. 


Boatoni 
176  Federal  St. 


Balfalot 

Mutual  Life 
Bid*. 


Philadelphia  i 

Land  Title  Bldg. 
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MRMOt€lDi 


KCOROING 


A  BOOK  THAT  SHOWS  YOUR  COST  REGARDLESS  OF  WHAT 

THE  DISCOUNT  MAY  BE 

R  &  R  Plumbing,  Heating  and  Tinning  COST  BOOK 

Write  Today  RICHARDS  &  ROBERTS, 


RICHARDS  &  ROBERTS,  co^^n. 


BUCKET  FLOAT  is  always  buoyant 

SWARTWOU  r  TRAP 


Uses  a  bucket  float.  Operated  by  two  of  nature’s  laws — gravity 
and  buoyancy — its  action  is  alw'ays  iwsitive  and  certain. 

Only  two  moving  parts,  and  as  the  valve  and  seat  are  of  monel 
metal,  wear  is  reduced  to  a  minimum. 

A  simple  change  of  valve  and  seat  and  it  works  under  any 
pressure  from  o  to  250  lbs.  .  t 

- -  - ^  GUARANTEE — The  Swartwout  Hydromatic  Trap  is  guaran- 

teed  to  perform  up  to  its  rated  capacity,  and  against  defect- 
Company  material  and  workmanship. 

9211  Detroit  Ave.,  Cleveland,  C*.  A  folder  tJlves  complete  specifications — it’s  free 
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Until  October  24,  1917,  for  the  construc¬ 
tion  complete  of  the  U.  S.  Post  Office  at 
Bakersfield,  Calif. 

I'ntil  October  25,  1917,  for  the  con 'truc- 
tion  complete  of  the  U.  S.  Post  Office  at 
Mount  Carmel,  111. 

I'ntil  October  29,  1917,  for  the  construc¬ 
tion  of  the  B'.  S.  Post  Office  at  Waterloo. 
X.  V. 

Louisville,  Ky. — The  Karlsbad  Hotel 
Company,  at  Dawson  Springs,  Ky.,  is  plan¬ 
ning  to  build  a  $2,500,000  hotel  at  Dawson 
Springs,  to  be  used  all  the  year  as  a  health 
resort.  The  hotel  company  has  been  in¬ 
corporated  with  a  capital  stock  of  $b,000  - 
000.  The  building  contemplated  is  an  eight- 
story  structure,  with  1,049  rooms,  all  to 
have  running  water,  baths,  etc.  The  presi¬ 
dent  and  treasurer  of  the  compatiy  is  T.  R. 
Troendel  and  the  managing  director.  L  .M. 
Boomer,  of  Xcw  York. 


WANTED. 

Position  Wanted. — Engineer  experienced 
in  designing,  writing  specifications  and 
supervising  the  construction  of  heating, 
ventilating  and  electrical  equipments  of 
buildings,  would  like  to  connect  wfith  reput¬ 
able  firm.  Salary  $2,500.  Can  furnish  A-1 
references  as  to  character  and  abilitv.  -Ad¬ 
dress  Xo.  30.  care  of  Heating  and  Ventilat¬ 
ing  Magazine. 

Vvanted — Man  capable  of  handling  s.eam 


heating  systems  equipped  with  condensa¬ 
tion  meters.  -Address  Plant  Manager,  care 
of  Heating  and  Ventilating  Magazine. 

If  You  Have  Not  a  Set  of 
Our  Catalogs,  Get  It  Today 

’crescent’  I  more  than  a  catalog 

■  — it  is  a  text  book  on  In- 

struments  for  Indicating 
HB  and  Reading  Pressure,  Vac- 

U  uum  Draft,  Temperature, 

It  Write  for  Special  Catalog 

"VlJ  ,  Set  IIV  Today 

Tliermdiiii-'iors  for  all 
.ippliciitioiiM 

GAUGES  The 

Schaeffer  &  Budenberg 

Mfg.  Co. 
BROOKLYN,  N.  Y. 


Tliermdiiii-'iors  for  all 
.ippliciitioiiM 


"5&B" 

Steam,  Vacuum  Com- 
poiiiiil.  Altiiuilc,  etc. 

COLUMBIA’ 


Clitcugo  Pittsburgh  Washington 
St.  Louis  Philadelphia  Los  Angeles 


’COLUMBIA" 


Also  many  other 
All  led  Ins  tru- 
nients,  Gau^e 
Boards  and  Com¬ 
plete  Equipment 


RICOROING  GAUGE 
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THE 


WALKER 


WROUGHT  IRON 


RADIATOR 


FOR 

STEAM,  HOT  WATER  VAPOR  OR 
VACUUM  HEATING 

'  I. 

The  Walker  Radiator  is  made  in  five  sizes,  14  in.  to  38  in.  in 
height  and  all  sections  are  ten  inches  wide.  It  is  sectional  and 
interchangeable.  Can  be  taken  apart  and  reduced  or  added  to 
at  will.  It  is  scientifically  designed  rnd.  mechanically  perfect. 
Weighs  less  than  one-half  of  the  cast  iron  variety  and  occupies 
one-third  less  floor  space  with  an  enormous  increase  in  heating 
efficiency  and  large  saving  in  fuel.  It  is  made  of  the  purest 
wrought  iron  combined  with  copper  and  is  non-corrosive  and 
,  rust-resisting.  It  is  practically  everlasting  and  will  outwear 
'  any  make  of  pipe  system  that  supplies  any  make  of  radiators. 

SEND  FOR  CATALOG 

Address  Department  “F” 

MANUFACTURED  ONLY  BY 

THE  KANSAS  CITY  RADIATOR  CO. 

3 1  St  Street  and  Roanoke  Road 
Kansas  City,  Missouri 
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Wanted  with  heating  and  ventilating  con¬ 
tractor,  high-class  estimator  who  thorough¬ 
ly  understands  his  busines.  Good  oppor¬ 
tunity,  steady  employment  for  right  man. 
State  experience,  age,  salary  and  refer¬ 
ences.  Address  Willing,  Box  20,  care  of 
Heating  and  Ventilating  Magazine. 


FOR  SALE. 

For  Sale. — One  No.  6  single- width,  single¬ 
inlet,  modified  squirrel-cage  fan,  rated 
capacity  186  R.P.M.  of  61,700  C.F.M.  at 
1%-m.  static;  B.H.P.  25.2.  The  fan  was  in 
use  only  a  few  months,  gave  perfect  satis¬ 
faction,  but  we  required  larger  capacity. 
It  is  in  perfect  condition;  can  be  shipped 
immediately.  Price  $400.00  F.O.B.  cars 
Chicago.  The  Moses  Rothschild  Co.,  332 
Postal  Telegraph  Building,  Chicago,  Ill. 


Rasindia  is  the  name  of  a  liquid  that  is 
guaranteed  to  remove  India  ink  from  trac¬ 
ing  cloth  without  injury  to  the  cloth.  It 
is  sold  only  in  3-oz.  bottles  at  $1.00  per 
bottle.  It  is  manufactured  and  sold  ex¬ 
clusively  by  E.  H.  Anderson,  272  East 
199th  Street,  New  York. 


Compact  j  PITOT  TUBES 
Accurate  /  for  determining 
Adjustable  )  velocities  in 

Ventilating  Ducts 

Pipes  Leading  to  Cupolas 

Fcrges 

Exhaust  Pipes  for  Conveying  Materials 

Each  instrument  is 
individually  cali¬ 
brated;  each  tute 
is  nickel-plated, 
and  furnished  with 
plus^-lined  box. 

The  stufflng-bcx  pre¬ 
vents  leakage  of 
gas  around  the 
stem;  the  tube  may 
be  rotated  or 
moved  in  and  out, 
or  it  may  be 
clamped  In  any 
position  by  tight¬ 
ening  the  stuffing- 
box  nut.  The  stem 
is  graduated  to 
terths  of  an  inch. 
Suitable  for  ail  di¬ 
ameters  of  pipe  up 
to  24  in. 

Instruction  sheet  gives  constants  applying 
to  all  usual  applications. 

Prices  and  further  information  on 
application 

A.  H.  ANDERSON 

3300  Federal  St.  Chicago,  III.* 


The  CRESCENT 
Vacuum 

FLOAT 

Trap 

No  Liquids  -  No  Leaks 

BRONZE  METAL  THROUGHOUT 

BUY  THE  BEST 


W.  H.  PEARCE  &  CO.,  ENGINEERS 

SPECIAL’STS  IN  THE  CONSTRUCTION  OF  DEVICES  AND  PLANTS 
FOR  THE  ECONOMICAL  DISTRIBUTION  AND  USE  OF  HEAT 

Send  for  our  Book  on  333  So.  Dearborn  St. 

“Modern  Heating”  CLICAGO 
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Installed  on  Radiators  in  either  Vacuum  or  Vapor  Heating  Systems 
insures  highest  radiator  efficiency  with  absolutely  automatic  control. 

The  Dunham  Trap  is  one  of  the  fundamentals  of  the  Dunham  Heating 
Systems.  It  makes  impossible  the  presence  of  water  in  the  radiator. 
Positively  prevents  all  steam  wa>te  but  allows  free  passage  of  air  and 
water  of  condensation.  Prevents  pounding  and  knocking  in  pipes. 
Reduces  fuel  consumption.  Causes  each  individual  radiator  to  heat 
evenly  and  quickly.  Eliminates  the  hissing  air- valve  and  spurting  water. 

Investigate.  Write  for  Bulletin  No.  5 

C.  A.  Dunham  Company 

MARSHALLTOWN,  IOWA 

New  York  Chicago  San  Francisco 


are  used  all  orer  the 
country  and  abroad. 
They  are  specified  by 
leading  engineers  andi 
architects.  Their  de¬ 
sign  and  construction  I 
permit  operating  these 
fans  at  the  highest 
pressure  without  rack¬ 
ing. 


The  efficiency  obtained 
with  these  fans  has  up¬ 
set  all  previous  engi¬ 
neering  dope. 


WHEELS 


are  built  ezeeptlonalli 
strong.  They  are 
guaranteed  to  stand  up 
and  do  not  rack  under 
the  heaviest  work  that 
fans  are  subjected  to 


This,  In  connection 
with  their  high  efficien¬ 
cy,  has  created  the 
large  demand  for 


Wheel 


BI-MULTI  FANS 


We  guarantee  results. 
Write  for  Catalogue. 
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